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4 ' A MANUAL OF DANOEBOUS INSECTS. 

This compilation was only possible by the cooperation of all the 
divisions of the Bureau of Entomology, some of which prepared the 
matter in the form in which it now appears. The editor therefore 
wishes to acknowledge the assistance of Messrs. C. L. Marlatt, W. D. 
Hunter, A. D. Hopkins, the late F. M. Webster, F. H. Chittenden, 
A. L. Qu&intance, W. R. Walton, E. R. Sasscer, Jacob Kotinsky, 
Dwight Isely, H. L. Sanford, and R. W. Rust for the collection of the 
notes on the insect enemies of the crops investigated by them, 
and of Messrs. W. R. Walton, Harry B. Bradford, and the late J. F. 
Strauss in the preparation of the illustrations. 

The lists of insects included in this manual are necessarily incom.- 
plete, and no doubt important species have been omitted. Fre- 
quently the literature on dangerous species is so meager as to make 
it impossible to conclude as to the importance of the species. 

Regarding the nomenclature, it should be remembered that this 
work is strictly a compilation. Many of th^ names will undoubtedly 
be changed as the result of future studies. The ones used, however, 
are the ones current in European literature. To have attempted to 
make the nomenclature more exact would have involved practically 
the revision of many large groups of insects. This would have been 
entirely impracticable and would have delayed publication of the 
manual for years. Moreover it would have resulted in a publication 
which inspectors would have had difficulty in using on account of the 
fact that the Uterature accessible to them would have, in many 
cases, used other names. In order to make future editions of this 
handbook more useful, the bureau will be greatly obliged for criticism, 
additions, and recommendations as to treatment. 

The majority of the insect pests in the United States which now 
occasion the greatest damage to orchard, field, and garden crops and 
to stored products and in homes, etc., are of foreign origin, and were 
introduced with the host plants or accidentally in the course of com- 
merce. Such introductions of new pests are going on all the time, 
as illustrated by such recent arrivals as the Argentine ant in New 
Orleans and the alfalfa leaf weevil in Utah. The list of over 100 
introduced insect pests given below illustrates the nature of the 
most important of these introductions in the past. This handbook 
contains the names of hundreds of other insects which now occur in 
different parts of the world and which are liable to be introduced at 
any time with nursery stock or in merchandise or as accidental guests 
or stowaways on ships or in baggage. It also includes a considerable 
number of introduced pests which are not now generally distributed 
and which therefore should be guarded against both as to further 
entry and to further distribution within the United States. 

Throughout the work species which have been introduced into the 
United States are marked with an asterisk (5|c) and the fact of the 
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introduction is mentioned. Many of the most important introduced 
insects are omitted because they are now so generally distributed 
that the importation of a few additional individuals will have no 
effect upon the existing economic conditions. 

UST OF IMPORTANT FOREIGN INSECTS WHICH HAVE BEEN 
INTRODUCED INTO THE UNITED STATES. 

MITES (ACARINA). 

Orange rust mite or lemon mite. Enophyes oleivorus Ashmead. (See Citrus.) 

Grape blister mite. Eruyphyes vitia Landois. (See Grape.) 

Pear leaf blister mite. Eriophyes pyri Pagenstaecker. (See Pear.) 

Plum blister mites. Eriophyes phlaoeoptes Nalepa and E. padi Nalepa. (See Flum.) 

Potato root mite. Rhizoglyphus ( Ccepophagw) eehinopus Fumov.ze and Bobin. (See Potato.) 

THRIPS (THYSANOPTERA). 

Onion thrips. Thrips tabaei Lind. 

Pear thrips. Txniothripf pyri Daniel. 

Red-banded thrips. Heliothrip9 rubrocinctua Giard. (See Fruits.) 

SCALES, BUGS, APHIDS (HEMIPTERA). 

San Jos4 scale. A tpidiotus perniciotw Ck)mstock. 

Apricot scale. Epidiaspis pirimla Del Quercio. (See Apricot.) 

Greedy scale. Aapidiotus camellix Signoret (rapax Comstock). (See Asparagus.) 

Box scales. Aajndiotw ( Chrysomphalua) dietyospermi Morgan^ Atpidiotus britanniciM Newstead, and Pin- 

wupis bun BoucM. (See Box.) 
Catalpa scale. Diaspis pentagona T&rgiom. (See Catalpa.) 

Citrus scales. Aspidiotus orientalis Newstead and Parlatoria zizyphus Lucas. (See Citrus.) 
Coconut palm scale. Aspidiotus ( Chrysomphdlus) persex Comstock. (See Coconut palm.) 
Fig scales. Cone^iaspis aiigrxd Cockerell cmd Lepidosaphes ficus Signoret. (See Fidus.) 
Hawthorn scales. Leeanium bUuberculatum Taigioni. (See Hawthorn.) 

M^go scales. Cooius mangiferx Green and Leucaspis indica Marlatt. (See pi. r, fig. 1.) (See Mcmgo.) 
Oak scales. Asterolecanium variolosum B.&tzehuTg. (See Oak.) 
Orchid scales. Aspidiotus ( Targionia) biformis Cockerell, Parlatoria proteus Curtis, and P. pseudaspidiotus 

LindJnger. (See Orchid.) 
Pear scale. Aspidiotus (Diaspidiotus) ostrexformis Curtis. (See Pear.) 
Rose scale. Leucaspis japonica Cockerell. ( See Rose . ) 
Sago palm sci^e. Diaspis zamiae Morgan. (See Sago Palm.) 
Sugar-cane mealy-bug. Pseudococcustexensis Tinsley. (See Sugar cane.) 
Black scale. Saissetia olex Barnard. 
Fluted scale. Icerya purchasi Maskell. (See pi. n, fig. 2.) 
Oystershell scale. Lepidosaphes ulmi Linnseus. 
Purple scale o f the orange. Lepidosaphes beckii Newmcm. 
Hop aphis. Phorodon humuli Schrank. 
Spinach aphis, Myzas persicx Sulzer. 
Cabbage aphis, Ajj^is brassicx Linneeus. 
Melon aphis. Aphis gossypii Glover. 
Pea aphis, Macrosijihum pisi Kaltenbach. 
B3an aphis. Aphis rumicis Linnanis. 
Wheat plant louse. Aphis avense Fabricius. 
Pear-tree psylla. Psylla pyricola FSrster. 
Tarnished plant-bug. Lygus pratensis Linnseus. 
Cotton stainer. Dysdercussuturdlus'RexTich-^hs^Qer. (See Cotton.) 

BEETLES (COLEOPTERA). 

Beet carrion beetle. Blitophaga opaea Linnseus. (See Beet.) 

Red-legged ham beetle. Necrobia rufipes De Geer. 

Leather beetles. Dermestes vulpinus Fabricius and D.frischi Kugelann. 

Pear borer. Agrilus sinuatus Olivier. (See Pear.) 

(infused flour beetle. Tribolium confusum Duv. 

Saw-toothed grain beetle. SUvanus surinamensis LinnsBus. 

Caielle or bolting-cloth beetle, Tenebrioides mauritanicue LinntBus. 
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Lesser grain-borer, Rhizopertha domhtiea Fabricius. 
Drug-store beetle, Sitodrepa pankea Linnseus. 
Cigarette beetle, Lmioderfm'kerrieorne Fabricius. 
Rust-red flour beetle, 7:f<M^m/errti^n^fii Fabricius. 
Poplar borer. Saperda cardMriat Linnseus. (See Poplar.) 
Willow leaf-beetle. Ph^Uodeeta vitettinat hinnBdua. (See Willow.) 
Elm leaf-beetle. Galerucetta luteola Milller. 

/yfiidifer leaf-beetles. PhyUotreta vUiata Fabricius and P. atmoraeim Koch, (See Cruciler.) 
(ialUbmia grape rootworm. ^(io;Itt«o6•i^tft,r««Linn8BUs. (Seis Orape.) 
Beet tortoise beetlOi i^aatida nAtiio$a IJanBdva. (See Beet.). 
Asparagus beetle. CrioeerU atparatfi Linnaeus. (See Asparagus.) 
Asparagus beetle. CrioeerU Ig^puncUUa Liimseus^ (See Asparagus.) 
Bean weevils. MylabrU i rufimanus Boheman, M. pUorutn Linnaeus, M. UtUis Frdlichs, AeafUhoaeeUdes 

oUeetu* Say, Paehymeru* ehinefuU Linnsetts; P. fuadrimaeuUUui Fabf icius. (See Beans.) 
The poplar and willow ourculio. Cryptorhyneku»1dinitki Linnaeus. (See AMer, Birch, Poplar.) * 
Austrian alfolfa leal weevil. HyperameUt Fabricius. (See Alfolfa.) ' 
The clover leaf weevil. Hypera puni^ta^ Fabricius. (See Alfalfa.) 
The alfalfb weevil. Hypera pokiea QyUeiihai. (See Alfalfa.) 

Clover leaf weevils. Hypera meles Fal»'icius and Hyptra nigriroHrii Fabricius. (See Clover.) 
Broad*nosed grain weevil. CauUtphUutiatifuuuaBay.' (See Avocado.) 
Root weevils. Polydrwus sericew Schaller and P. viridico I lU Baudi. (See Beech.) 
Coffee-bean weevil. Arxcerutfaadculatus BeOeer. (See Com.) 
Sweet-potato weevil. CV2M/ormicar<«AFa)vicius. 

Clover root weevils. Sitona flaveteent Marsh and SUona hiapidula Fabricius. (See Clover.) 
Strawberry root weevil. BraehyrMnut bvattu Linnaeus (OMorAyncAiM). (See Omlfers.) 
Grain weevils. Cb2«iMfra (^narta Linnaeus and (7. oryai Linnaeus. (See Com.) 
Qrape root weevil. Bradiyrhintu suleatus Fabricius. (See Qrape.) 
Fruit-tree bark beetle. Seolytus ruifulosus Ratzeburg. 

MOTHS (LEPIDOPTERA). 

The gipsy moth. Porthetria dUpar Linnaeus. (See Forests.) 

The cotton bollworm. CKloridea obtolOa Fabricius. 

The beet army worm. Lapkyyma aigpa Htlbner ( Caradrina). 

The apple moth. Argyretihiaeonjuyella ZeUer. (See Apple.) 

Horse<;hestnut borer. Zeuzerapyrinaliinnasua. (See Horse-chestnut.) 

Beech tortrioid. Peron«a /nru^ofMi Treltschke. (See Beech, Birch.) 

Hawaiian beet webworm. Hymenta/cMdalM Cramer. (See Beet.) 

Beet worm. PItMia ^mfiui Linnaeus. (See Beet.) 

Diamond-back moth. PluteUa maetUipennis Curtis. (Attacks turnip, cabbage, cauliflower.) 

Cabbage webworm. HeUuUi undalis Fabricius. 

Celery leaf-tyer. Phlyctxnia ferrugdU Htlbner. 

European pine-shoot moth. Evetria buoliana Schiflermiller. (See Conifers, C.) 

Pine bud and gall moths. Evetria turionarui HUbner; E, ptniwratM Zeller; E, dujiiana Htlbner. (See 

Conifers, C.) 
Brown-tail moth. Euproctis chrysorrhcea Linnaeus. (See Forests.) 
Pea moth. L<upeyresia nigriccma Stephens. (See Pea.) 
Sugar-cane borer. Diatrxa saccharalis Fabricius. (See Sugar cane.) 
Mediterranean flour moth. Ef^iestia kueknietla Zeller. 
Imported cabbage butterfly. Pontia rapx Linnaeus. 
Angoumois grain moth. SiMroga cerealella Olivier. 
Codling moth. Laspeyresia pomonella Linnaeus. 
European grain moth. Tinea graneUa Linneeus. 
Indian-meal moth, Plodia interpHnctella Htlbner. 
Fig moth, Ephestia cauteUa Walker. 
Cutworms, Pcridroma, Agrotia, Feltia, etc. 

SAWFLIES (HYMENOPTERA). 

(Coniferous sawfly. Diprion simile Hartig. (See Conifers, B.) 

Chirrant worm. Pteronidea ribe$ii Seopoli. 

Rose sawfly, Cladius pectinicomia Fouc. 

Larch sawfly, Nematus erichaoni Hartig. 

Rose sawfly C(Uiroa aethiopa Fabricius. 

Plum sawfly, Eriocampoides limaeina Retzius. 

Elm sawfly, Fenusa dohmii Tischbein. 

1 The generic name Mylabris Geoffrey 1762 has precedence over Laria Seopoli and Bruchus Linnaeus 
as used for the bean weevils and is the. name which should be followed in future litesature.— W. D. 
Pierce. 
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FLIES (DIPTERA). 

Imported cabbage maggot. Cfhortophila {Pegomya) brasHcx Bouohd. 

Seed-corn maggot. Chortophila (Pegomya)fu»ciceps Zetterstedt. 

Grain gall midge. Contarinia tritid Kirby. (See Grains.) 

S(Bssian fly. Phfftophaga destructor Say ( Mafetiola). (See Grains.) 

Pear gall midge. Contarinia pyrioora Riley. (See Pear.) 

Imported onion ma^ot. Cfhortophila (Pegomya) cepetwum Medde. 

Spinach leaf miner, duniophila {Pegomya) hyoscpami Linneeus (vidna Lintner). 

INSECTS SPECIALLY LIABLE TO IMPORTATION AT ANT 

TIME. 

There are certain groups of insects which are uniformly injurious 
and can not therefore be given full justice in a bulletin of this type. 
These insects should be especially guarded against and excluded on 
general principles, whether incriminating evidence is found or not. 

TEBBaTES (TEBBaTIDA). 

There have been several cases of introduction of termites into the United States, 
notable among which was the importation of Leucotermes ludfugta Rossi in jMtcking 
boxes from Grermany. The termites are uniformly injurious to wood and plant 
growth and may be imported in any type of wood, whether in the form of nursery 
stock, lumber, or manufactured product. A list of species is to be found in Wyts- 
man's Genera Insectorum by Desneux (1903). 

THORIPS (THTSANOPnatA). 

The tiny fringe-winged thrips are very destructive to many crops, and should 
always be guarded against. 

SCALE INSECTS (COCCIDii:). 

These tiny insects are inconspicuous and the greatest of care is necessary on the 
part of inspectors to prevent their introduction. This family may be considered, as 
a whole, a most undesirable group of insects. Many species have already been in- 
troduced and become serious pests. Reference to Mrs. Femald's Catalogue of Coc- 
cidse as well as Technical Bulletins 12 and 16 of the Bureau of Entomology will 
give full data as to literature. L. Lindlnger, in his "Die Schildlause (Coccidse)," 
gives tables to the species of European scale insects attacking each plant. All names 
of scale insects used in this bulletin have been verified by Mr. E. R. Sasscer. Several 
genera of scales are illustrated on plates i-v to assist in determination. Some of the 
species illustrated are not treated in the text, although congeneric species are. 

WHITE FLIES (ALETBODIDA). 

The tiny white flies are very apt to slip in past even a zealous inspector. The 
flattened scalelike larvee of some species look so much like the plant tissue that they are 
easily overlooked. The active little white- winged adults fly so quickly that rough 
handling would tend merely to disperse them and increase the dangers of introduction. 
Kirkaldy in 1907 issued a world checklist in Bulletin 2, Hawaii Board of Commis- 
sioners Agriculture and Forestry. (See Technical Bull. 27, of the Bureau of Ento- 
mology and Proc. U. S. Nat. Mus., No. 2156.) 

BED SPIDERS; BATES (ACAEINA). 

These tiny eight-legged creatures are not insects, but so closely related that they 
are generally treated as such. The red spiders are exceedingly minute and occur 
on almost every type of vegetation. As their rate of multiplication is very rapid 
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they have become serious pests to agriculture. There are a number of four-legged 
blister mites of great importance and yet so small that they can only be seen with a 
very high power lens. 

BAEKBEETLBS (SUPEEFAMILT SCOLTTOIDEA: FAMILIES IFTDM, 
SCOLTTOPLATTP3DIDJS, SCOLYTID^ AND PLATTPODIDiB). 

All of the bark beetles, ambrosia bettles and other members of this family are 
more or less injurious to tree growth, forest products, tree seeds, fruits, etc., and 
species known to be injurious must be carefully guarded against. These beetles 
are small, cylindrical with elbowed and clubbed antennae. The head is without 
or with very short beak and the submentum is without a gular peduncle. In Ipidse 
and Scolytidse (Hopkins's classification) the first joint of the tarsus is shorter than the 
others combined, while in Platypodid^e the first joint is as long or longer than the 
others. They all bore in the plant tissue to deposit their eggs and their burrows 
or galleries are characteristic of groups, genera, and species. The food consists of 
plant tissue except in the ambrosia beetles where it consists of so-called ambrosia 
fungi. Genera Insectorum has issued a fascicle on Ipidfie=Superfamily Scolytoidea 
of Hopkins,^ with catalogue of species of the world. 

BEAN WEETILS (]lfYLABEID.£— BEUCHID J!,^ LAEIIDiE). 

The seed weevils or bruchids breed almost entirely in the seeds of plants, especially 
of the bean and pea family. They are uniformly injurious and should be excluded. 
These beetles are usually small and either oval or elongate, with the head carried in a 
downward position and with the antennae often pectinate or plumose. The elytra do 
not completely cover the abdomen. A catalogue of the Mylabridae (Bruchidse) has 
been issued by Junk. 

CVTWOEMS; AEBIT WOEMS (NOCTUIDA). 

Several species of cutworms and army worms have already become world wide in 
their distribution through their strong flying ability and by commerce. As the larvae 
are very generally destructive and not at all exclusive in food habits, they need to be 
carefully guarded against. Larvae may be transported anywhere on the ships. Cvrphis 
unipuncta Haworth, the army worm; Spodoptera mauritic Boisduval, the grass army 
worm, and Agrotis ypsilon Rottenburg, the greasy cutworm, are practically cos- 
mopolitan. A discussion of most of the injurious species will be found in Sorauer's 
Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 348-374. 

1VEEVILS. EHTNCHOPHOEA— COLEOPTEEA. 

The experience of the last few years ui the quarantine of horticul- 
tural products has shown that one of the groups most hkely to intro- 
duction is the group of weevils which comprise a large section of the 
order Coleoptera. 

Owing to the development of many species of weevils in the roots, 
stems, and fruit of almost every type of plant known, it is very easy 
to introduce them in immature stages in such a manner that they may 
take hold and attack the introduced plant. Owing to the necessity 
of determining practically all of the weevils introduced by a search 
through foreign Uterature a majority of the species so far introduced 

»Tech. Series 17, part II, Bureau of Entomology, U. S. Dept. of Agrlc, 1915. 
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Flo. 1.— The bamboo scale 

Fio. 3.— The cltrua scalo , 

tfla. nod ptUnu- (OrlgbiaL, Sasscer.) 



Australian Scale Insects. 

Fia. I.— The cordyline scale (Ltaaupli tonisliaMii). Froa. 2, 3,— J , ^ 1 — 

of Xuitbonl]a«a. Fia. 4.— A scale iCiioaiupli nUida) of Daniala corgmbota. 
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Danqerous Scale Insects. 

FiQ. 1.— Tbe cosmopolitBD tea and olive scale ('Fiorinia Uiac). Fio. 2.— Tbe Uexkss arove sea 
(PifjumnpAaltuojouif). Fio. 3.— Thedstepalmscalefi'arlawriiiWineiardf). (Original, Saascer.) 
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have not been determined or described. For this reason many im 
portant species are not included in the present edition. 

The larvflB of weevils are white or yellowish with a aark head 
shield and are usually found in a more or less curved position. Most of 
them are rather robust and with a very few exceptions have no legs 
or rudiments thereof. 

The pupa can always be distinguished by the presence of the beak 
lying flattened between the legs. 

The adult weevils are distinguished by the prolongation of the head 
into a beak. This may be very short and broad or very long and 
slender. They are furthermore characterized by having the tarsi 
four-jointed. Inspectors are urged to take every possible precaution 
against the introduction of any species of weevils and where imma- 
ture or adult stages are found they should immediately place them in 
alcohol and send them to Washington for determination. 

DANGEROUS FOREIGN INSECTS LIKELY TO BE INTRO- 
DUCED IN THE UNITED STATES THROUGH IMPORTA- 
TIONS, ARRANGED BY HOST PLANTS. 

ACACIA; WATTLES. 

(Acacia spp. Family Leguminosce.) 

This genus contains several hundred species distributed throughout the world in 
semitropical and temperate climates. The gum arabic of commerce is derived from 
Acacia Senegal; a drug of commerce is obtained from the wood of A, catechu; a soap 
or hair wash from A. concinna; others furnish dyes, fiber, scented wood, or valuable 
timber. A number of species of this genus or very nearly related to it grow in our 
Southern States. 

IMPORTANT ACACIA PESTS. 

HEMIPTERA. 
Coecidae. 

Annored— 

Aspidiotut (Targionia) acaei« Morgan; New South Wales, Tasmania; Acacia pvcnantha. 

Aspidiotfu tasmanix Oreen; Australia. 

Aspidiottu (Pteudaonidia) quadriareolata Malenotti; Africa; A. asak. 

Fiorinia acacix Maskell; Australia, New Zealand; A. pycnantha, A. pulchella, A, lonififolia. 

Lepidotaphes acacia Maskell; Australia; A . linifolia. 

X^pidoMpAM «pini/(pra Madcell; Australia; A.pendula. 

Lepidotaphea somaleruis Malenotti; East Africa; A. a»ak. 

Protodioipia anomaia Oreen; Australia. 

PteudoUirgianiaglandvioaa'SewBtead; Egypt; A.arabiea. 
Unarmored— 

Akerme* seroMcuiatua Maskell; Australia. 

Akermes levis Maskell; Australia; A. Umgifoiia. 

AsteroUeanium ventrvMum Maskell; Australia. 

CeropUutes erithrxus Leonardi; Africa. 

CeropUutei mimoax Signoret; Egypt; A . araJnca. 

Cryptea haeeatiia Maskell; Australia; A . armata, A . calamifcHia^ A . linearia. A . Umgifolia, A . melanoxplon 

Epicoecua acacix Maskell; West Australia; A . puJchella, 

Kermea acacix MaskeU; Australia. 

LeeafUodiaapia acacias Maskell; West Australia; attacks A. caiamifoUa, A. cyanophyUa, A. mtcro- 
botrya, and A . Umgifolia. 

LecaniodUiapia afrieana Newstead; Egypt; A. art^nca. 

Lecaniodiaapia dilatata Froggatt; Australia; A. diacolor. 

Paeudoeoccua acacix Maskell; Australia; A . linearia, Albizzia lophanta. 
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>xiti]U]fld. 
Unarmored— Continufld. 
Pteudoeoeeut atbUzUe Haakoll; AoetraUa, Hawaii; A. d«al5ala, A. diteohr, A, bafleyoiM. 
Pteudoeoeeut farneaiafue Targloni-Tosutti; Italy; A . farnetUina. This is the boiaadie of the United 

States and is here known as Vaehettia fomesiafM. 
PHudoeoeeut gwexepi Bhrhom; Hawaii; A, fcoa. 
Pteudoeoeew nitidut Brain; South Africa; A. eafn. 

Pteudoeoecus fuaetUiu Brain; South Africa; A. eafn, A. rofttuto, A. korrida. 
Pteudoeoccus solUariiu Brain; South Africa. 

Pseudoeoeetu filamentoitu Cockerell; Jamaica, Mauritius, Hawaii, Japan; attacks A. arahlea in Egypt. 
RkUoeoectu MnUttlatui; Australia; A. pendtda. 
SaUtetia mMfiea Blaskell; Australia; A . pendvia, 
SpkKroeoeeut aeaeim Haskell; Australia. 
Taehardia ocadc Haskell; Australia; A . greggii. 

COLEOPTERA. 
Bupicstldse. 

Mehba9i9 tpUndida Donovan; Australia; breeds in dead braoches of Aeaeia UmgifoUa. 

SeanlissidaB. 

Dipkucepkaia aurulefUa Kirby; Australia; attacks foliage of black wattle. 

HeterorMna hookeri White; India; attacks foliage of Acacia eateehu. 

MeMonika hippocattani Fabrldus and M. m^oUmika LinnsBUs; Europe; larve attack roots of teed 

Ung/t. 
PolfpkifUafuno Linnsus; Europe; larvae attack roots of seedlings and adults attack foliage. 

Cemnbycidje. 

CcelotUrna tpinator Fabricius; India; bores in shoots of ^ . arabica. 

Lgguit TMndka Pascoe; Australia; bores in twigs of black wattle. 

PaehydiBtut terieut Newman; Australia; breeds in trunks and branches of A . UmgifoUa, A . deeurrem. 

Piuarihriiu marffineUut Hope; Australia; breeds in wood of A. Umgifolla. 

SternotomU bohemaiU Chevrolat; German East Africa. 

SymphtfUteB negUchu; Australia; girdles branches of A . lon^/olla. 

SifmphifleUa nigrovireTu; Australia; A . Juniperina. 

SymphpleUa vutigidUs; Australia. 

Uraeanihut triangularit Hope; Australia; attacks brandies of black wattle. 

UraeafUhiu tMgomt, U. UvitMa and U. timviam; Australia; attack A. longi/Ma. 

duysomelidsD. 

Elapihodettigrinui; Australia; defoliator. 

Paropsis picea Oliver, Australia; attack foliage of black wattle. 

Curcullonidse (sens. lat.). 

Chrgsolophut tpeddbiUt Fabricius; Australia; black wattle. 

Leptops Mbultu Fabricius; Australia; black wattle. 

RkinoHa JuemopUra Klrby; Australia; breeds in stems ot Acacia tuaveolena. 

Mjfllocerut aateitt; India. 

LEPIDOPTERA. 
Cosstdae. 

Zeuzera euealfpU Bolsduval, a goat moth; Australia; bores in the thicker branches and trunk of living 
trees ot Acacia decurreru. 

Geometrldae. 

BisUm 9uppres9ariu8 On., a defoliator; India; attacks Acacia cateehUf 9nd.A.mode9ta, as well as other 

trees. 
Euehloris »ubmis9aria Walker, Lopkodes tinistraria Quer. and Seiidotema Ifdaria On. attacks the foliage 

of black wattle in Australia. 
Selidostma excursaria and Thalaina dara Walker attack the foliage of wattles in Australia. 

Heplalldae. 

Piletts hyalinatui breeds at the roots of wattles in Australia. 
Charagia ligniwra Lewin; Australia. (See Apple.) 

Lyman trUdae* 

Teia anartoides Walker, the wattle moth; Australia; skeletonizes foliage. (See Fruit.) 
Teara corUraria Walker; Australia; defoliates. 
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XyloryctldaB. 

Cryptophtga ntbriginoia; Australia; bores In twigs. 

Tortrlclds. 

Arg^nploee iUepUa Buhl.; Australia; India; Geylon; Africa; attacks seed pods of Acada fameiiana. 

HYMENOPTERA. 
Fonnleldje (sens. lat.). 

Camponotu9 Ugniperda Latreille; an ant; Europe; attacks living wood. 

LITERATURE. 

SOBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

Fboooatt. Australian Insects. 

LiNDiNOEK. L. Die Schildl&use (Cocddee). 1912. 

FsBNALD, Makia E. Mass. Agr. Exp. 8ta. Bull. 88, 1903. 

ALDER. 

(Alnus spp. Family Betulacese.) 

Hardy ornamental treei and shrubs grown in Asia, Europe, North America, and 
South America. Alnris rubra is the most important timber tree. The genus is not 
attacked by many very serious pests, but any of the wood borers, especially, might 
become serious when transported to another country in nursery stock. Several 
pests have gained admission to the United States in some manner. These are indicated 
by an asterisk. 

A. AN ALDBR PEST UKBLT TO BB IMPOBTBD. 

Coleophoni fuseedlnella Zell. 

(Alder Bud Moth. Elachistidie; Lepidoptera.) 

Host: Alder. 

Injury: Attacks buds and foliage. 

Description and biology:. Adult moth with wing expanse 10-13 mm., forewings dark 
brownish gray, in the male with a little yellowish; hind wings dark gray. Egg over- 
winters in buds. Larva chocolate brown, head and thoracic shield black; third and 
fourth pairs of prolegs rudimentary. Feeds in buds and on foliage. Pupates in case. 

Distribution: Germany. 
N^ssLiN, Otto. Leitfiiden der Forstinsektenkunde, 2d ed., 1913. p. 433. 

B. OTHBB IM POBTANT ALDBB PESTS. 

ACARINA. 
Bilophyidse. 

Erhphvet Uuvit Nalepa, a blister gall mite; England; on leaves of Alnut gluHiMsa. 

ORTHOPTERA. 
Aerldiidse. 

Podirma aljtina KoU., a green grasshopper of the mountain sections of Europe, Amur, and Japan; 
very destnictive at times. 

HEMIPTERA. 
PsyUldsD. 

PtfUa Qini Linnaeus, a sucking bug; Oermany; breeds on the leaves. 

Coceldse. 

Phtnaeoeew aeerit Signoret; Europe; attacks Alntu gluHnota, and A. ineana. 

Pulvinaria betuUu dlni Douglas; England; attacks Alnut gluHnota. 

Leeanium eaprae Linnseus; England. 

Leeanium eomi Bouch^; Europe; attacks Alntu inosna. 

Leeanium eoryli Linnseus; Europe; attacks A . glvOinota and A . ineana. 

Cfhionaspis iolicis Linnseus; Europe, Egypt; attacks Alnua gluHnota, At ineana, and A, viridis. 

Hemidiionaspit sp.; Japan. 

AspidioUi ( Targionia) alni ICarchal; France; attacks Alntu gltUinota. 
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COLEOPTERA. 
Anoblldn. 

Xestobium rufovillosum De Geer, a brown wood-borJng beetle; Europe; injures the wood for technioa 

purposes. 
PtUinus pecUnkomu Linnseos, a shining dark-brown wood-boring beetle; Europe; injures the wood 

for technical purposes. 

Buprestldae. 

:^Agrilu8 viridit Linnseus, a greenish wood-boring beetle; Buroi)e; bores in the wood of stems and 
branches. (See Oak.) 
Lampra nUilaru Fabricius (Pceeilonota) , a yellowish-red wood-borhig beetle with greenish or bluish 
shimmer; Euroi)e; bores in the bast and sapwood of branches. 

Scaratiaeldae. 

Anomala grandis Hope, a large bright-green beetle; India; adult strips leaves, larvae at roots of 

Alnus nepalensis. 
MeloUmtha hippocastani Fabricius, a large May beetle; Europe; gnaws roots. 
Melolontha mdolontha Linnaeus, a large May beetle; Europe; gnaws roots. 

Cerambycidse. 

Oberea linearis Linnaeus, a long-homed wood-borer; Europe; attacks nursery stack especially. 
Chrysomelldae. • 

Agelastica alni Linnaeus, a blue leaf beetle; Europe; larvae and adults skeletonize foliage. 

HdUica qiurcelorum Foudr., a metallic blue or green leaf beetle; Eurox>e; larvae and adults skeletonize 

foliage. (See Oak.) 
MeUuoma xnea Linnaeus, a leaf beetle; Europe; larvae and adults skeletonize leaves. 

Attclabldaer. 

Apoderus corf^li Linnaeus, a long-necked weevil; Europe; adults roll leaves into nests for young. 

Rhynchltidae. 

Byctiacus bettUx Linnaeus, a metallic blue or green leaf-rolling weevil; Euroiw. 
Rhynchites bettUx Linnaeus, a brown or black leaf-rolling weevil; Europe. 

CureuUonidse. 

:^ Cryptorhynchns lapathi Linnaeus, a weevil; Europe, and introduced into the United States; bores in 
young shoots, branches, bark, and wood. It attacks also poplars and willows in the Eastern United 
States and is an imi>ortant pest. 

Hylobius abietis Linnaeus, an elongate weevil; Europe; bores in bark of seedlings. 

Orehestes aini Linnaeus, a jumping weevil; Europe; mines the leaves. 

Orchettes UHoceus sctUellaria Zetterstedt, a jumping weevil; Europe; mmes the leaves. , , 

Scolytidae. 

Anisandrus dispar Fabricius, a small wood-boring beetle; Oermany; breeds in galleries in wood. 
Dryocxtes alni Georg, a bark beetle; Germany; breeds in galleries in bdrk and sapwood. 
TrypopMatbs alni Lindemann, a bark beetle; Europe; breeds in galleries in bark and sapwood of 

Alniisincana. 
Xyloterus doTnesticvs Linnaeus, Ein ambrosia beetle; Germany; breeds in galleries in wood and 
sapwood. 

LEPIDOPTERA. 
Tortricldae. 

Peronea ferrugana S. V., a greenish leaf-feeding larva; Europe, North America. 

Cossldae. 

Cosstbs cossibs Linnaeus, a goat moth; Europe; bores in the wood. (See Willow.) 
^Zeuzera pyrina Linnaeus, a white moth; Europe, Africa, North America; bores in the wood. This is 
an important pest. (See Horse chestnut.) 

Sesildse. 

Sesia cidiciformis Linnaeus, a clear-winged moth; Europe; bores in bark and stumps of branches. 
Sesia spheciformia Gemlng, a clear-winged moth; Europe; bores in wood. 

Geometridse. 

Anisopteryx ssscularia Schiffermiller, a greenish measuring- worm; Europe: feeds on foliage. 
Larentia dilutata Borckh., a measuring-worm; Central Europe; feeds on foliage. 

Lymantrildse* 

Daaychira pttdibunda Linnaeus, the red-tail moth. (See Forest defoliators.) 
9f.Porthetria dispar Linnaeus, the gipsy moth. An important pest in New England. (See Forest 
defoliators.) 

Notodonttdw. 

PhaUra bucephala Linnaeus, the moon-flecked moth. (See Forest defoliators.) 



— .-^.^ 
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HYMENOPTERA. 

ClmblciiUB. 

Cimbex varUAUit Klg., a sawfly; Europe; breeds on the foliage. 
Triehiowma lucorum Linnseus, a sawfly; Europe; breeds on the foliage. 

TenthrwUnktiB. 

Nematus ( Cnuus) tepUntrionalis Linnaeus, a sawfly; Europe; breeds on the foliage. 
PhyUotoma vagans Fallen, a sawfly; Europe; breeds on foliage. 

Xlphydrids. 

Xipkfdrya eamelus Linneeus, a wood wasp; Europe; breeds in the wood. 

LITERATURE. 

SoRAUEB, P.: Handbuch, der Pflanzenkrankheiten 3d ed., vol. 3, by Lindau and Reh, 1913. 
NCssuN, Otto.: Leitfaden der Eorstinsektenlnmde, 2d ed., 1913. 
Baboaou, p.: Rassegna Biologlca Rinoofori Europe!, 18S3-1887. 
LiNDiNGEB, L.: Die Schildyiuse (Coccidse), 1912. 

ALFALFA; LUCERNE. 

{Medicago saliva Linnseus. Family Leguminosee.) 

Alfalfa is a staple forage plant in many parts of the world, being grown extensively 
in Europe, Asia, and South America, as well as in this country. Except in shipments 
of hay, the only danger of introducing pests is with the seed. Some very important 
European pests of alfalfa have in some manner already reached this country and are 
doing serious damage. 

Most insects attacking clover are potential alfalfa pests and it is therefore advisable 
to consult the list of clover pests when dealing with alfalfa. 

A. BETTER KNOWN ALFALFA PESTS LIKELY TO BE IMPORTED. 

Colaspldeina atrum Olivier. 

(Black Alfalfa Leaf Beetle. Chrysomelldse; Coleoptera.) 

Host: Alfalfa. 

Injury: Very serious. 

Description and biology: A small shining black beetle with brownish tint on sides. 
Larva about 6 nmi. long, blackish. Oviposits on leaves and tender shoots. The 
larvae feed on the foliage and move from field to field in armies. Pupates in the soil. 

Distribution: Spain, Southern France. 

Clari6-SoulAn, I. v., and Comas, J. N.: Dos plagas que atacan d los Alcomocales y 
Alfalfares. Servicio Agron. Nacional Prorv. Barcelona, 1911, pp. 9-11. 

Hjpera murtna Fabricius (Phytonomus). 

(Alfalfa Leaf Weevil. Curculionidae; Coleoptera.) 

Hosts: Alfalfa (Medicago saliva L. and M. s.falcata L.) 

Injury: Defoliates, very injurious. 

Description: Weevil dull brown, oval, about 4 mm., covered with fine gray and 
brown hairs. Oviposits in stems long rows of eggs. Larvse feed on the foliage. 
Pupates in silken cocoon on plant. 

Disinbulion: Europe. 

Baroagli, p. Rassegna Biologica Rincofori Europei, 1883-1887, pp. 94, 95.' 
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* Hypna mctra FabHcius (Pkytonomiii}. 

(AnetriaD Alfalia Leaf Weevil. Curculiouidte; Coleopten). 

Eoiti: Alfalfa, Gmmi- 



Injwry: Defotia(«e, 
Biology: The larvK feed on 
the foliage and spin eilken 



:f^ 



JHttribulion: Europe, and 
has been recently collected 
in the United States. 



COLLKICBOLA. 
amynthUiMa. 

Smftaknna sp., a sprlngtall, ts 
vei? tnjurlous to albUs In New 
Soutb Wales, vhen sIxnidBnl 
skalauniliini the fields in nvrfst 



ORTHOPTERA. 

AcrldUdai. 

CiroUgimtit IrocttTiMnM Blan- 
flbanl, a deatmntlTe gmshop- 
per or India, (See leitBg.l.) 

flg. 2.) 

LEPIDOPTERA. 
Nortuldn. 

Pnimia lilnra Fabrlcius, also known as the Egyptian cotton vorm, attacks alfalfa In India. 
Flutia n^Tiiffna Walker, attacks [rait la IthUb. 
ztiChlBtiiea oUoUta Hdboer, Che cotton bollworm; ^A^rollt fpiUim Rott., the gnasy cutworm; and 
iklMjAvgrna altm Hllbner, seriouB peats already in the United Btala, attack allalb In India. 

TortrieldK. 

TortTtc divttltanit Walker, tlM luceriH moth ot N«w 
South Wales; spina the heads together and feeds on 
tlwm. 

COLEOPTERA. 




auieiairulla H-panctata Llnneeus; Eurr^ie; lairse and 



Ccrsmbj'eldK. 

^iCZiriu^oniljtPalt.; Russia, Imported Co 
In roots; root bom. (See text fig. 3.) 



}t:HrPfra puruOta Fabridus, the clover-leaf weevil ot 
Etirope, now common in the United Btatei; also at- 
tacks alfalfa. 
:¥l^ipera po<ill<s ayUenhal, tbe alUh weevtl of Earc^w. no. 3.- Cft*« floralfa. A Russian al 
Introduced Into west«m UUted States, and veryto- ^^^1 borer. (Original Walton.) 

(urlous. (See teit flg. 4, a-f.) 
ApUn melilMf Eirby, a tiny weevil; Europe; breeds in the pith of the stems. 
Aplon lenve Kirby, a tiny weevil; Eun^; breeds In sCama. 
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*Atp>ii>i>iiiUa miki Wachtl; gall midge; Europe, Arltene; fotnu galle in seed pods. (See ten Sg. 6 

LITBRATTEK. 

UuvBLL-LcnOT, H. Hem. Depl. Agr. India, Enlom. ser. voL 1, No. I, Jime, 1«07, pp. 113-1E3. 
SOKAOBB, F. HHUdbnch der POanienkmiUHlten, 3d ed. vol. 3, 1013. 
Baboaou, F, BuseEmt Biologlca RlccoIMi Europel, 1883-1887. 
WbbstKK, F. IL U. S. DepC. Agrlc., Bur. Entomology, Bui. 113, 1912. 
WiBSiXB, F. H. U. 8. Dept. Agrlc,, Bui. Bnlomokigy, Giro. Ill, 1S13. 

DIFFER A. 



APPLE. 

( Jfoltu malui, etc. Family Roeaceee.) 
Fruit ti«es of America, Eiuope, and Asia, much cultivated in this country. 

A. BETTBB KNOWN APPLE IN8BCTS LIKELY TO BE IHFOBTED. 

Teaatt aiutralla Hagen. 
(The VictorlBu WblU Ant. TecmlUda; laopten.) 

Hotlt: Apples and other deciduouB fruila, orange, Eucalyptus, vines, gerai 
timbwa, furniture, books, etc. 
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Injury: Hakee galleriea in above plants and is also injurious to timbera in houses, 
furniture, etc. 

Ditlribulion: Australia. 
French, C. Handbook of Destruc- 
tive Insects of Vicbwia, 1S93, pt. 
2, pp. 136-144, plate 32. 
Piylla maH Schmldlw. 
(Tbe Attplt ParllB. PaylUdEe; Hcmiptss.) 

Soiti: Apple. 

Injury: Very injurious in Eng- 
land. 

De*eription and biology: Adult 
2.5-3 mm. long; colpr variable 
from greenish to brownish yellow 
(some shor dark niarkiDgs, with 
even red or yellow); wing veins 
greenish or greenish yellow. 
ffymph* flat, at first yellow or dirty 
yellow, with brown markinga and 
red eyes, later becoming green all 
over; body partly covered with 
white or pale-blue curly waxen 
threads, and there is a long thread 
with a waiy globule. Eggs 
creamy yellow, but before hatch- 
ne. 5.— The allalla gall midge iAtpliondilItt mikiy. Adult ing are faintly dusty red in color. 
female, wHh antenna ot mala above, at lofl. " — "- — — 



larged. (Original, V 



The winter is passed i: 
stage, the eggs being placed on 
the spurs, around leaf scars, in cracks, among fine hairs, on the new wood, and else- 
where. The nymphs hatch in spring as the buds begin to open and attack the 
blossom and leaE buds, often destroying the blossoms and greatly stunting the shoots. 
(See text fig. 6.) 



Fio. a.— Apple paylla (PigUa mall): a, Adult; b, injured twig; c, nympli; i, egg: oa sboot. (Theobttldi 

Distribution: Europe, Central Russia. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 153. 




M: 



A 



K --^ 



The Harlequin Fruit Bug 

The harlequin Irult bug (Dindemiii vaikolor): Adults, nymphs, and injury to apple. (French.) 



U. S. DtpL of AfricultuM, Miniiil al,Dii<(«i>u In. 




Apple Moths. 



Tie. l.—Th« apple pitb moUi (Bliutoiaena 111110(110) and injury to twig and adull. Fia. 2.— Tbe 
"figui»«f-8niatb''(CJl(>tacinv[«K<])taIa.) DarBBland latwal views ol adult, and e!!gs(TheotiaJd). 
Fia. 3.— The apple moth iArgyraOiia conjuiwlla). Adult, and injur}' lo apple. (Berettnfng.) 



The GRE.EN Hanqinq Moth of the Apple. 

Tbe i!reeii bangtog molb of the apple ( Ciaragla lignhoni: Adults, pupa, and larrs in tnig sboirlDg 
sawdiiat swelltDE. (FreDCb.) 
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Dindymus versieolor H.-S. 

(Harlequin Fruit Bug. Pyrrhoooridee; Hemiptern.) 
Hosts: Apple. 

Injury: Disfigures apples by puncturing the skin in feeding. 

Description and biology: Adult about 12 mm. long, orange red, black, and yellow in 
color. Nymphs of both sexes, when about half grown, are more highly colored than 
when matiure. Eggs are deposited in late summer among rubbish, crevices of old 
posts, etc., or even in stubble. The newly hatched nymphs on hot days occur in 
s,rarm8 on many kinds of plants, on fences, and among rubbish. (See plate vi.) 

Distribution: Australia. 
French, C. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 89. 

RhUopertha collarls Eriehspn. 

(Apple-tree Borer. BostrychidsB; Coleoptera.) 
Hosts: Apple. 

Injury: Regarded as serious pest. 

Description and biology: Adult length 4 to 6 mm. Adults bore into wood. Larva 
bores horizontal burrows into wood of trees; remains in tree after it is dead. Eggs 
are deposited in the holes bored in trees. 

Distribution: Austrsdia, Tasmania. 
French, C. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 61. 

Phylloblus maeullcomis Germar. 

(Green Leaf V^eevil. Brachyrhinidee; Coleoptera.) 

Hosts: Apple, pear, cherry, plimi, nuts, oak, hawthorn, sloe, maple. 

Injury: Injury frequent. Attack young buds and leaves. 

Description and biology: Adult length 12 mm.; brown; clothed with green or 
greenish scales; slightly hairy; antennae reddish, with black, clublike apices; legs 
black and brown. Occurs throughout May and June. Pupates in spring. Larva 
white, footless, curved, slightly hairy, witii broxn hairy head. Feeds on roots of 
various plants. Winters as larva. Eggs deposited in ground. 

Distribution: Europe. 
Theobald, F. V. Insect Pests if Fruit, 1909, p. 119. 

Leptops liopel SchOnherr. 
(Ajyple-root Borer. CurculionidSB; (Coleoptera.) 

Hosts: Apple, pear, cherry. 

Injury: Very serious injury. Attacks roots. 

Description and biology: Adult length 25 mm. ; light grayish brown. Occurs just 
before buds begin to swell. Disappears in December (Victoria). Pupates in ground. 
Larva length 25 mm.; whitish; tunnels roots of trees. Eggs deposited on upper 
sides of leaves, which have their edges glued together, hiding the eggs. Deposited 
in masses of 40 to 50. ' (See text fig. 7b.) 

Distribution: Victoria. 
French, C. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 71. 

Magdalls barbicomls Latreille. 
(Apple-stem Piercer. Curculionide; Coleoptera.) 

Hosts: Apple, quince, and medlar trees. 

Injury: To twigs. 

Description and biology: Adult length 2-2.5 mm.; black; neck-shield without 
knobs on sides; very thickly punctate, elytra strigose-punctate, the space between 
punctations ridged. Occurs in June. Pupates in gallery in twig under bark. 
Larva burrows in twig, by preference in bark, to the sapwood which is only slightly 
attacked; the bark becomes reddish-brown and sinks away. 

55266—17 2 
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Ditttibulion: Europe. 
.Hbnschkl, Q. a. 0. Die Schftdlichen Font- und Obetbaum-Iiuektea, 189S, p. H. 



p««iortin (Hnucbd); ft.'appU 



Hotl: Apple, pear. 

Injury: Often very destructive to apple. 
LikTVik injuiiouH to buds and bloBBoma; adult 
feeds on leaves. 

Detcriplum and bialogi): Adidt length 3 to 
4 mm,; pitch black or fuBcoue black, with 
a^y pubescence; meet easily rect^nized by 
pale V-shaped mark on elytra. Appear in 
late spring and live until next spring, when 
they copulate and oviposit. Hibernate in 
rubbish. Pu-pa yellowish brown. Pupates 
in withered flower bud. Pupation lasts 7 to 
10 days. Larva length 4-5 mm,; white, 
Eootleea, head brown; feeds in flower bud. 
Larval stage 8 days to 3 weeks. Eggi de- 
podted in blossom buds. A single female 
deposits 50 or 60 during a period of 2 weeks. 
(See text figs. 7a, 8.) 

DitbrihiiMon: Europe. 
Theobald, F. V. Insect Peats of Fruit, 1909, p 
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CoMiu triads Dim?. 



(Apple and Quince Borer. Cowidw; Lepidoptera.) 

Hoett: Apple, quince, pear. 

Injury: Bores in sapwood. 

DticHpticm and biologg: Adult occurs from September to November (South Africa). 
Broods may overlap. Pupa may be found in July and September. Xorvo length 50 
mm.; wholly flesh-colored or mottled with red. Young tarvce feed first beneath die 
bark, older lai^R burrow in middle wood. Eggi de- 
posited on bark, singly or in groupe; especially in the 
fork of branches. 

Ditlribution: South Africa. 
LouNBBURT, C. P. Rept. Gov. Bntomolopst for 1898. 

Gape of Good Hope, Cape Town, 1899. 
Blutodaena putripmndla Zaller. 
(Apple Pith Moth. Elachistidfe; Lepidoptera.) 

Hoit: Apple. 

Injury; Not seriously destructive. 

Dtteription and biology: Adult for^wing brownish gray 
with golden and whitteh spots and stripes, head gray; 
eyes white; antemue, gray ringed with white. Occurs 
in July and August (Germany). Pupates about end of 
June between dry leaves on dead twigs. Xorva yellowieb. 
with broad reddish segmental divisions ; head, neck, anal 
shield, and feet dark brown; prolegs and a side stripe 
above the feet yellow. Hatches in autumn and feeds on 
leaves; on approach of winter bores into bude of 1-year- 
old twigs; in spring bores into pith of twig. J£|^sare 
placed on leaves. (See text fig. 9.) 
SoBAUEK, P. Handbuch der Pflansenkrankhsiten, 3d 

ed., 1913, vol. 3, p, 255, figs. 186, 187. 

Blastodaena vbuAtattU^ H.-S. 
(Pith Moth. Elachistidffi; Lepidoptera.) 

Host: Apple. i 

/njury; Consjderableinjury. Larvaburrowsintobuds, 
sboote, and spurs. Fiq.H.— Apple pith ni 

DMcnption and biolom: Jrfutt wing expanse a little «• J"^"^)- Adultwidii*- 
lees than 12 mm. Forewmgs may be almost black or 

may be marked with daric brown and maty brown; inner matgin white to beyond 
middle, where an irregular faint white oblique bar proceeds te tip of wing; two 
branchee from which intersect black apical portion; hind wings gray and fringed; 
head black. Occurs in July and August. Pupa ochraceous; head, front of thorax, 
and tip of body, mahogaDy red; cylindrical in form; length 6 mm. Larva length 
8 mm. Dull reddish brown with deep brown head and first thoracic s^ment. 
Larvffi hatch in late summer, feed on leaves, bore into bud, pass the winter there, and 
mature in June. Eggg are unknown. 

DiilrSnttion! England, Europe. 
Theobald, F. V. Insect Feets of Fruit, 1909, p. 92. 
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Blantodacna hellerella Dap. 

(PthMoth. Elachistidfie; Lepidoptera.) 

This moth is similar to B. vinolentella in habits and description, except that head of 
adult is white. (See plate vn, fig. 1.) 

Theobald, P. V. Insect Pests of Fruit, 1909, p. 92. 

Chloroclystls reetansulata Linnieus. 

(Green Pug Moth. Geometrldse; Lepidoptera.) 

Host: Apple. 

Injury: Feeds on blossoms and young leaves. Not serious. 

Description and biology: Adult wing expanse 18 mm.; forewings deep green with 
dark brown and gray bands; hind wings with similar greenish tinge. Flies in May, 
Jime, and July. Pupa thorax and wing cases yellow; caudal end deep red, tinged 
with olive. Larva pale yellowish green, with rusty red line down back; division 
between segments reddish; a line at sides yellowish green. Larvae appear In early- 
spring. Pupate in earthen cocoon on ground. Eggs deposited on trees in early sum- 
mer, where they remain over winter. 

Distribution: Europe, England. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 68. 

Charasta lignlvora Lewin. 
(Green Hanging Moth of the Apple. Hepialidse; Lepidoptera.) 

Hosts: Apple, acacia, aster, eucalyptus, etc. 

Injury: Injuries confined largely to native trees; sometimes destructive to apple. 
Bores in wood. 

Description and biology: Adult male forewings pea-green, with silvery white mark- 
ings; hind winds pale green; female forewings darker green than those of male, with 
purplish bands; hind wings orange pink. Larva pale pink, yellow or purplish yellow, 
head dark-brown. A "swelling" sawdust covering covers burrow of -larva. Eggs 
deposited on bark of tree . ( See plate viii . ) 

Distribution: Victoria. 

French, C. Handbook of Destructive Insects of Victoria, 1909, pt. 4, p. 77. 

9|c Arsyresthla conjugella Zeller. 
(Apple Moth. Hyponomeutidae; Lepidoptera.) 

Hosts: Apple, cherry, plum, whortleberry, mountain ash, service berry. 

Injury: Serious to fruit. 

Description and biology: Moth with front wings violet gray, sprinkled with lighter, 
with yellowish white stripe on the inner margin, and a whitish spot near apex. Larva 
with black head, body at first whitish, later fleshy red with many dark brown setiger- 
ous spots ; 7 mm. long. Breeds in fruits. Pupates outside of the fruit in cocoons. (See 
plate vn, fig. 3.) 

Distribution: Europe, British Columbia, Japan. 

SoRAUER,P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 269-270, 

figs. 196-197. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 193. 
Report No. 6, Hokaido Agric. Exp. Sta., Sapporo, Japan, March, 1916. Plates 1, 3. 
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tRyponmnmla nuUnMIOH Zellcr. B. padellus LlaoESiis. 

(Apple And Cherry Ermine Moths. HyponomeutidEe; Lepidoptera.) 

These two ermine motha, which are destnictivc fniit-tree peeta. have recently 
been introduced into the United States, the one well treated in Technical Bu]letiii[24, 
of the Geneva, N. Y.. Agricultural Experiment Station (1912), to which the reader Ib 

referred. (See test fig. 10.) 

DU»ba e«nilMK(phalB Linnceiis. 

(Figure-of-8 Molh. .Blue-head. Noctuidte; Lepidoptera.) 

HoaU: Apple, plum, cherry. 

Injury; Seldom serious; defoliation. 

Description a-nd biology: jlrfub wing expanse of male less than 25 mm., female 30 mm.; 
f ore wing gra3dBh brown and brown, with a pale epot shaped like a figure Son each wing; 
hind wing grayish brown with darker ray-like lines and a dark wedge-shaped patch at 
the hinder angle. Occurs in September and October (Ei^land). Larva over 25 mm. 
long; head hlue with two small 
black dots; body color varied, 
yellowish green or bhrish gray, 
with broken yellow line along- 
side below Bpiraclea; small black 
spots on segments. Larvee appear 
when leaves expand and are ready 
to spin up in June; pupate in crev- 
vices in bark and on limbs of treee. 
Egg» usually laid singly on shoots 
and spurs of fruit trees; they are 
round, flattened below, gray or 
grayish brown in color. (See plate 
vn, fig. 2.) 

DigtHbution: England, Europe, 
and Asia Minor. 
Theobald, P. V. Insect Festeof 

Fruit, 1909, p. 35. 

Seals myoiiielonnb Boslt. 

(The Apple Clearwing. Sesiidic; 
Lepidoptera.) 

Soitt: Apple, apricot. 

Injury; haivsi work under bark. 

Description and biology; Adult 
wing expanse 22 to 25 mm. ; head, 
thorax, and abdomen black; male 
abdomen has red band above and white beneath; female has only a white edge under- 
neath, with tail-like fan of black scales; wings transparent with dark scaled areas. 
Day-flying moths; occur in May, June, and July. (England), Pupa pale brown, 
protected by silken cases covered with chips. Larva length 15 mm. ; dull yellowish 
white, head reddish brown; second thoracic segment with brown dorsal shield. Eggt 
laid on tree trunk. (See text fig. 12.) 

Dittributum: Europe. 
Thbobalo, p. V. Insect Pests of Emit, 1909, p, 17. 
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(Light Btown Apple Moth. Tortricidic; Lepidopten.) 

Hot',: Apple. (A. Busck states th&t this species feeds on Acacia only.) 

Tnjary: Vnry ssrions; attacks fruit in maimer similar to codling moth. 

Darription and biology: Adult female wing expanse, 18 mm. ; forewinge l^;ht hrown, 
sli^tly barred. Larva light green in color, seldom penetrates apple as far as seeds. 
.£^t deposited in calyx. 

Dittrihutitm: Australia. 
Fbench, C. Handbook of Destractive Insects of Victoria, 1891, pt. I, p. 66. 



Fia. 11.— Tlw apple 



AFFLSS INSEOIS. 



(Apple Savfly. TentbredinidEe; Hymenopten.) 

Hoit: Apple. 

Injury: Locftl. DomageB fruit. 

Deicriptitm and biology; Adult, female, leogth 6-8 mm.; reddieh yellow, with a 
black patch on the head, another on thonuc and on dorsum of abdomen; head and 
mesothorax punctured; antennn du«ky in middle: male, elightly smaller. First 
brood occurs about apple-blosBom time; second brood occurs in July. Pupate in soil. 
Larva, length 12 mm., creamy whit«; grub-like with brown head and a double, 
black chitinouB plate on dorsum ot anal s^ment; eats out cavities in Interior of 
fruit. Many larve niigrat« from one apple to another. Larval period in first brood 
4 or 5 weeks. Winters as larva in second brood. Egg$ are deposited in blossom. 
This stage varies from 8 to 14 days. (See text fig. 11.) 

Pwlnfrurton: Europe. 
Theobald, F. V. Insect Peet« of Fruit, 1909, p. 122. 

B. IHPOBTANT APPLE IN88CTB. 
CoecldMi HE]tIPTEKA. 

Almond— 
Atpldiouu iDlatpiibitai) afiitaniu MarlBtt: Soutb Africa. 
PlMpIt ptrl ColvAa; Spain, Balglnni, Daninvlc, Ftbdcs. Italy. 
JtiKpfdIaapIt jiMala Del Ontrclo. 
France, Koasfa, Italj. (See Pew.) 
i^Leaauplt japonleB CockseU; Japan. 
Porloloria affinit Mawettad; Algarla, 

Egypt. 
ParlMDriacaJlancUiMBerlSBa and 
Lnmardi-. Itslf, Spain, Victoria, 
md M*« BoQth Wales. 
HcParlaiorla pfrt Mulsttl China: Kale 
of lemale 1-l.Xl mm. In length, 
OTBlilarral 




s; Europe, 



OoKui Imferi K±ag; Swltierland. 
^inoniDm MMbmwInlum T a r g 1 o nl- 

Tonettl: England, France, Swe- 
den, Italf . Ocrmany, 
iMartMrn capria Llnnsei 

NevaScotls. 
IitcunJuin glandi Knwana; Japan. 
■^fLtasnhim peiilcu Fabrlcios; Europe, 

AnstrsUa, Canada. 
£<cannnn pgri Scbranli: Enrope, 

Frlnca Edwarda laluid. 
LManium rufotam Slgnoret: France, 

Qcrmanf. 
Ltcar^m lorlifnidimOaethe ; Europe. 

Ltamiuni cfni Bouchfl; Europe. iw.»»\.. ■■ . .«, ,, 

tr^r . ., . ,; V. Ro- II.— The apple clearwlng (Sola raBooa/ortiid 

™ , . cocoon, larva, and borings. (Reichelt.) 



'abrldus: Europe. (BeeTPear.) 

COLEOPTERA. 

OrombiFiiCDpoJll Fiicfisl;; Enrope; boro', 
Sopniia»Mlari« Unnosua; Europe; bor«. 
Llopti mbuSotut lAaoiBiia; Europe; bora. 
CureuIionMn. 

JlfsgdaJfi urofi Lbmaeus and if. iiruniLlmueos; Europe; 
mu Paoier, A. pedtculariug Llnnmus, and 
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▲ntluiblds. 

DifHau petulant Olifl; Victoria; a pest of dried apples. 

SeolytidK. 

Seolftut pruni Ratseburg; Europe. (See Plum.) 
Soolftua mali Bechst.; Europe; galleries in bark. 

LEPIDOPTERA. 
Pyralldae. 

Diehocroeis puncHferalis Gu^^; Queensland. (See (}om.) 

LynuuitrUdaD. 

3Via ananoi&« Walker; Australia. (See Fruit.) 

Lasiocampldae. 

Oiutrapac^ querdfolia Linnsus; Europe. (See Fruit.) 
Odoneku auHraJaaUB Fabricius; Australia; defoliator. 

Geometrldn. 

fliftemia defcliaria Clerck; Europe. (See Forests.) ' i 

Anisopteryz sucuiaria Schiflermiller; Europe. (See Forests.) 
Chdmatcbia brumata LionsBUS. 

BlachistidiB. 

Coieophora anoHpenneUa Htlbner; Europe. (See Plum.) 

HYMENOPTERA. 
Tenthredinidse. 

Hoploeampa ftUvieornis Klug, sawfly; Europe; mines in fruit. 

DIPTERA. 
Trypotldae. 

CeratUif eapiUUa Wiedemann. (See Fruit.) 
Bactrocera tryoni Froggatt; Orient. (See Fruit.) 
Bactrocera cucurbUx. 

APRICOT. 

(Prunus armeniaca, etc.) 

Fruit t^es of the Orient, now widely cultivated. 

A. AN APRICOT PEST LIKELY TO BE IMPORTED. 

Capua ansustlorana Haworth. 

(Small Apricot and Vine Moth. Tortricidse; Lepidoptera.) 

Hosts: Apricot, vine, pear and a great variety of other trees. Attacks foliage and 
fruit clusters. 

Injury: Does much harm to foliage of wall fruit. 
' Description and Biology: Adult wing expanse 12-18 mm. ; female fore wing reddish- 
oehreous, with a reddish brown basal patch forming an oblique streak and a reddish 
central spot; a costal spot is pale yellow; male wing grayish-ochreous with brown 
and black markings. Occurs from June until August. Pupation takes place among 
leaves. Larva length more than 12 mm. ; color yellowish, or grayish green with pale 
spots from which arise hairs; occurs in greatest numbers in April and May; rolls leaf. 
Eggs deposited on twigs, hatching in spring. 

Distribution: Europe, Asia Minor, Africa. 

Theobald, F. V. Insect Pests of Fruits, 1909, p. 181. 

B. IMPORTANT APRICOT INSECTS. 

HEMIPTERA. 
Coccidae: 

Armored— 

A»ptdftoftw {DioipidiotM) africanut Ifarlatt; South Afirica. 
:^Epidia*pi8 piricola Del Guercio; Germany, Italy, France, established in California. 

ParJatoria caliarUhina Berlese and Leonard!; Italy. 
Unarmored— 

Lecanium eoryli Linneeus; Europe. 

Lecanium IcunoenHs Kuwana; China. 
>{<£ecantum prunastri Vonscolombe; Europe, Japan. 

Lecanium vini Bouch^; Europe. 
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COLEOPTERA. 
Cerambycidje. 

LiopuB ndnUottu Linnsas; Europe; borer. 

Uraeanihua aetUus Blackburn; Australia. (See Peach.) 

ScolytldflB. 

Seolytus amifgdali Ou^in; Europe. (See Almond.) 

LEPIDOPTERA. 
Seslld». ^ 

8e»ia myopa^ormU Bosk.; Europe. (See Apple.) 

COLEOPTERA. 
GeometrUUB. 

Lophodes sinUtraria Qu^in; Australia; defoliator. 

DIPTERA. 
Trypetfdse. 

CeratUis eapUata Wiedemann, attacks Prunua armeniaca. (See Fruit.) 

Baetroeera tryoni Froggatt; Orient. (See Fruit.) 

Baetrocera cucurbitx. 

AKAUCAUA. 

(Family Coniferse.) 
Small evergreen plants much used in horticulture. 

IMPORTANT ABAUCARIA INSECTS. 

HEMIPTERA. 
Coccidse: 

Unarmored— 

Ctenoehiton arauearix Green; Australia. 

Erioeoceu9 araitearia MaskeU; Europe, Canary Islands, Brazil; Araucaria excelsa, A. HdwiUH. 

EHoeoeeus angulahu Fro^^att; Australia; Amucaria excelsa. 

Pteudoeoeeut aurilanatus MaskeU; New Zealand, Australia, Auckland, Natal, Hawaiian Islands; 

Araucaria excdta. 

AKBOBTITiE. 

{Thuya spp.' Family Juniperacese.) 

Ornamental evergreen trees of North America, East and Central Asia. The wood is 
light and soft, brittle, and rather coarse grained, durable in the soil; much used for 
construction, cabinet making, and in cooperage. T. occidentdlis contains a volatile 
oil used in medicine. 

INSECTS INJURIOUS TO ARBORVITA. 

HEMIPTERA. 
C^occtdac: 

Armored — 

)|c Chiofuupis striata Newstead; Egypt, Algeria, Arizona, California; attacks Thuya africana. 

Diatpit vitei Schrank; Europe; Thuya oeddenidlia. 
UuMinored— 
Leeanium arUm Lindinger; Europe; Thu^a oeddentdlis. 

COLEOPTERA. 
Seoisrtidie. 

PlUoBosinuB thujae Perris; Europe. 

BIBLIOGRAPHY 

LiNDiNOEB, L. Die Schildl&use (Coocidse), 1912. 
EiCHHOFF ,W., Europ. Borkenkafer, 1881. 

ASH. 

[Fraxinus spp. Family Oleaceae.) 

Hardy ornamental trees growing in Europe, Asia, and America. These trees are 
important also for their timber. F. omus exudes a manna. Certain Chinese species 
yield the Chinese white wax. The various species are generally readily transplanted 
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Mill hence will be found in oureeiy stock ahipmenta. The^ ue luiulljr propi^Kted 
from aeed. As aevenl ipedee of iiuecta bieed in the seed, can must be taken abaut 
intioducing seed for planting. 

A. AN ABH PEST UKBLT TO BB IMPOBTBU. 

■itophrM trwdul NBlapa. 

(Ash Gall Mite. EriophyiidK; Acarina.) 

Sott: Fraximu exeeltior, F. viHdii. 

Injury: Forms galls in flowen, fruit, and leavee. (See text fig. 13.) 
DtKTiption and biology: Four-legged blister mite which causee galls by its feeding. 
Liable to introduction on 
nuwery stock. 

Dittnbution: Europe, 
Mexico. 

SoBAtiER, P.: Handbuch 
der Pflanzenkrankhei- 
t«n, 3d ed., vol. 3, 1913, 
pp. 127, 128. 

B. OTHEB IHPOBTANT 



HEUFTERA. 



Pmelpkltin inmilfjc 
Bidmnck, a gsU-msktiig 
loweof Enropa, whlcb *t- 
taoks tha Undo leaves and 
petlolM of ash and on Ita 
inUniudlaW host, the flr, 
bTMdB at th« rooU. The 
forin on fir toots has been 
lauiwn as Bottmria poiet- 



ChlOTiiupiinJinaLtDnaeua, the irlllow scale; Europe; attaoks J^oiintu dccbior and nu 
ParUUarIa ajTln^a Newsteed; Algeria; attaoka fVoitniu torptrlla and oUve. 
Unflrmored — 
jnmwolotniio/nulnf Kaltenbach; Europe; attacks FnutMu exteMor. 

ORTHOPTERA. 
oedlpodkln. 

PuchVtirltun'vnitorltul'iaiiBeus, the migratory Iwnist; Earope; Injures many plants. 

OOLEOPTEKA. 
Cantharidte (MdaldK). 

£irKa nrieotoria Linnaeus, the Spanlah Qj; all Europe; yery inluiioos as adult. 



i; Europe; borei In wood. (See Oak.) 



(^ambti ctrio Lbmaeua.the great oakbi 



INSECTS OF ASH AND ABFAHAOU6. 



nmw/nuJnl Da QMT.aamalloTBlvaiiTll: Eoiopa; bnvdB aitmully cm Uit Itavaa al Bah uidi<iv3 

papstes tn (WCDOna on tha le>[. 
ScolytoldaL 

Hllainut crenalai Fabrlclus, & bark beetle; BiualB, Otnaanj; boras tlia buk of aah and oak. 
Htimmu fnrini Puuar, a buk beelle; Europe: bores tbe branotiag and topi, atUokfaiK bulc ol 

asb, olive, and aeaola. , 

Hflalnui oltlpttda Fabrielus, a bark beetle; Europe: attackaiHli and oUtb. 
PUaoMiiu caueuJeiH Reltler; a baric beatla; Rns>la; attacks yoaas portlona ol the Ireei. 
iliSaiittodulai vtuItUlrlalni Harah., a barkbeetie; Europe; attacks baM and sapwood of tnai. 
Scolyliu moIifIiu Pabricina, a bark beatla; Europe; sttaeki t«irk,1«3Ci.and sapwood. 



LEPrDOFTEKA. 



8«tia(ptttfi>Dnl> Qnig.,aclear-wlnged moth: Europa; boiealn tbevDnd. 
TortrMdn. 

Tinirix podami 80., a 
grase-graen lain, 
vhloh occsslffiially 
attacki ash: Europe. 
Hn>o>>oiiuutMn. 

Pm|r« cuTlitrUai Don., 
a amsll moth ; Europe ; 

skeletonltas, vebe 
leaves, or mines buds, 
In lu different geners- 

GrBcUlarUdai. 

Oracfllarfa ntlnfUn 
Fabriclus, a yellowish 

olive-brown moth; . _ 

Europe (Sweden); »• " "~^ 

l""" ""d U^ roU ^"' "--J^SP^W •»•"» {'>'«"*• ojponvl): o, Adult; ft,eeg; 
tTem-^ttaok also young larva; J, tuU grown larva; «, pnpa. "■>■>••— J-- > 

HYMENOFTERA. 
a saw-fly; England; very injurfous. 
LITERATURE. 



ASPAKAGUS. 

(Atparagut officinalw Linuteus. Family LiliAceie.) 
Various other species of asparagus are cultivated for decorative purposes. The 
above-mentioned species is useful both for its delicious edible BhoolB and ila giraceful 
foliage. Pests introduced on any type of asparagus are likely to attack the culti- 
vated crop, 

A. BETTER KNOWN ASPABAGtIS INSECTS LIKELV TO BB IHFOBTED. 

Crkwaria ipp. 

(Asparagus Leaf Beetles. Chrysomelidie; Coleoptera.) 

Speda: ^C. luparoi^ LinnKus; Europe, introduced into North America and widely 

distributed; aeparagtu. (See toxt fig. 14) A very important pest. ^C It-panc- 

toto Limueus; Europe, introduced into North Americaandwidelydistributed: aspara- 
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Kua. (See text fig. 15.) A vary important peet. C. merdigera Liuueus: Europe ; 
onion, leek, garlic, lily of the valley, Eisparagua. 

rnjvry: Peed on the stems of the asparagus and cause much injury, amounting 

ofteo to thousanda of dollan. 




d<>tailso[1arTaUti 



Biology: l^gs laid on plant. Larva feeds on stems and foliage. Pupates in soil. 
Two broods per iomum. 

SOBAUEB, P. Handbuch der Pflanzenkrankheiten, 'id ed., vol. .t, 1913, p. 510. 
Cbittbnden, F.. H, tr. S. Dept. Agr., Bur. Entomoli^y, cite. 102, 1908, 12pp., 6 figs. 



Fia. 18.— Asparagus miner (Afromfia limplay. Adults. (Chltt«ulBii.) 

Agromyia tnaura M«lg«ii. * Asromria slmptn I.oe». ^ 

(Asparagus Miners. Agromyzidfe; Diptera.j 
Boeti! Asparagus. 

Injury: Mine immediately under the bark of the asparagus stem. The latter 
species ha^ been introduced into the United States. 

Desaiption artd hwlogy: Adult fly very small. Larva white, I^less. Pupata in 
mine. (See text flgs. 16, 17.) 
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DistribiUum: A. nutura; Hungary. A. timpUx; Europe, North America. 
SoKAUEK, P. HaiidbuchderPflftnzenkraaklieiteii,3ded., 1913, p. 406, 407, fig. 252. 
Chtitendek, p. H. U. S. Dept. Agr., Bur. Ent., bull. 66, pt. 1, 1907, pp. 1-5, 2 figs. 

PIstTpanea pceclMptoa Schrank. 
(Asparagufl Fly. Trypotid»; Dipteia.) 
Hoitt:"ABpai:3gue. 
Injury: Mines the stems. 

Detaription and biology; Fly dark brown, arbdominal segments banded whitish 
face, legs, and antennfe reddish ye llow ; 
wings clear vith a. dark zigzag longitudinal 
band; length 6-8 mm. Maggot whitien, 
apical Btigmatal plates shining black mtti 
two forward turned books; length 10 mm. 

DistfUruiion: Europe. 
SoBAUBB, P. Handbuch der Fflanze i 
krankhdten, 3d ed., vol. 3, 1913, p. 421 



y© 



HEIDFTERA. 






Via. 17.— Aspanigus mlmr 
a, Lura; b, c, iai\t\ deb 
/, Injur;. (Chittendsn.) 



COLEOPTBKA. 

. muMS seriona Injmy In England. 

LEFIDOPTEHA. 

Mamewa oltraeta Umueoi; Eoiopt; larrs I»d on plants. (8e« Csbbage.) 

DIPTEBA. 
Anthomrlldn. 

OAflrtoptlta dlfcrwa Rondsnl; Emojw: tmedi In aunu. (S«e Onion.) , 

A88A1H BVBBEB. 

(Ficui eUutica. Family Urticaceie.) 
Assam or India rubber is a, native of Assam and the Malay r^on. It can be grown 
from cuttings or seed. As it beloi^s to the same genus of plants as the fig, its insects 
are treated under the discussion of that plant. (See Fig.) 

ASFEK. 

(Popiilua tTemula. Family Salicaceie.) 
See Poplar. 

AVOCADO; ALLIGATOR PEAK. 

(Penea gratitnma, etc. Family Lauraceie.) 
This tropical American species is much prized for its large edible fruit, and is now 
cultivated extensively in Florida and southern California, Several other species of 
the genus are prized by the American trade for their evergreen foliage. 
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A. AN AVOCADO PEST UKELT TO BE DfPORTBD 

Helllpiis laiiTl Boheman. 

(Avocado Weevil. Curculionidee; Coleoptera.) 

Host: Fruit of Persea persea L. (Latmis drymifolia) and Persea pittien Mez. 

Injwry: Larvse make ^dleries in the seed. Lia' le to ' e Introduced in seed and fruit. 
Live specimens have been received in the United States. 

Description: Adult weevil of a red ground color, with red femora, or dark ' rown 
with unicolorous legs and prominent patches of white scales; rostrum long, prothorax 
conical. The larvae breed in the seed and their presence is not easily detected. In 
the case of the recent introductions the seeds were planted and the injury was not 
noticed until faulty germination caused an examination. 

JHstrihution: Mexico, Costa Rica. (See plate xux.) 

Barbbb, H. S. Proc. Ent. Soc. Wash., vol. 14, 1912, pp. 181-183, plate 9. 

B. OTHEE mCPOETANT AVOCADO INSECTS. 

HEMIPTERA. 

Coccidae: 

Armored— 

AsjMiotut (Pteudaottidia) articnUuut Morgan; Ifexloo (See Coffee). Scale of adult female 1 mm. in 

diameter, circular, reddish brown with central portion blackish, exuvia covered. 
:^A9pidiotU8 ( Chrpsompihalus) persex Comstock; Mexico. 
Agpidiotus persearum Ck>ckereII; Hawaii; onPertea fpnuissima. Scale of female 1.25 mm. long, 1 mm. 

broad brownish cream color, exuvia sublateral. 
Atpidiottu ( Chrvsomphalua) personatus Comstock; West Indies, Mexico; Persea americana. '(See Olive. ) 
Aspidiotua ( Chrysompihalut) scutiformis Cockerell; Mexico, Central America. (See Citrus.) 
Lepfdosaphea longula Leonardi; Java; sQale of female about 2.35 mm. long, elongate, curved, narrow, 

coffee colored. 
Pinruupis rhombica Leonardi; Java; scale of adult female 1 mm. long, rhomboid, castaneous brown. 
Pseudoparlatoria parUUorioides Comstock; Brazil, Mexico; on Persea carolineruis. dcale of adult 

female about 1.4 mm. in diameter, light yellow, exuvia very large, extending from center of scale to 

margin, having the appearance of a Parlatoria. 
Unarmored— 
Ceroplastet cistudiformia Townsend and Cockerel!; Mexico; wax scale. Adult female covered with 

dirty gray wax which is marked into plates; 6-8 mm. in length and 4.5 to 5.5 mm. in width. 
Ceropiattes ruberu Maskell; Australia, India, Ceylon, Hawaii. Adult female 2.2-6 mm. in length, 

covered with wax which is rather thick and dull red or pinkish throughout. 
Icerya morUserratensis Riley and Howard; Mexico. (See Citrus.) 
Pseudococcus virffotus Cockerell; Isle of Pines. 
Pulvinaria mammex Maskell; Hawaii, Natal; on Persea persea. Adult female reddish brown covers 

with a thin grayish meal, ovisac large, snow white, irregular, forming a mass of loose cotton. 
Pulvinaria simtUans Cockerell; Mexico. 

LEPIDOPTERA. 
LAsioeampldae. 

Suana eoncolor Walker; Java, defoliator. 

Cossidae. 

Zeuzera coffex Nietner; India, Ceylon, Java, East Africa, Kamerun. (See Coffee. ) 

COLEOPTERA. 
Bostryrhidae. 

Apate monaehus Fabricius; Africa, West Indies. (See Citrus.) 

Brachyrhlnldse. 

Diaprepes alibreviatus Linnaeus; West Indies. (See Sugar cane.) 

CalandridsB. 

:^ Cktulophilus latinasus Say; Florida, probably imported; bores in seed. 

DIPTERA. 
TrypetkUe. 

(kraiitis eapitata Wiedemann; attacks Persea persea. (See Fruit.) 



J 
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BAMBOO. 

(Bambuta npp.; Dendroealamut tirittut, etc.; Arundinaria spp.; CephaloitadiSftini 
pergraeQe; Melocanna bambwtioidei; PkglUntaehgs spp. Family BtuabuBese.) 
Treelike graesee much used in cultivatioii. 

A. BBTTBB KNOWN BAMDOO IN8BCTS UKBLX TO BB DHPOBTBD. 

Dlnodenu mlnutns Fat*'. 
(Smaller Bamlioo Shot-liole Borer. Boabychidie; ColeopterEi.) 

East*: Bamboo (Da^oexUamtu etrietui and BamAuia). 

Injiay: Commonly found attacking bamboos and ia also found in cut iugar cane. 

Dttcri-pti/m and biology: Beetle brown, shining, 2.6 mm. long, with black head and 

thorax, the bases of elytra lighter colored, occasionally olmoat reddish. Larva pals 




no. 18. 



Larva: b, papa; 



canary yellow, opaque, curved; head small orange brown with black mandiMes; legs 
three-jcnnted. Lei^^ 3 mm. Bores in the lambooe. (See text figs, 18, 19.) 

Dulribulion: IndU. 
SrxBBDia, E. P. Indian Forest Insects, Coleoptera, 1914, pp. 133-143,rpl. 9. 
Dlnodcrus pDHroiu Leslie. 
(Bamboo Shot-hole Borer. Bostrychidte; Coleoptera.) 
Hottt: Bamboo {DendroeakmiMt ttrietiu), various kinds of wood. 
Injury: Bores in bamboos. 
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Detmption emd bioloffy: AduU reddish brown, 3.3 mm. long, 
appendagea and lateral edgee of abdomen lifter colored. 
Larva yellowieb white, mouth parts brownish, mandibles black; 
length 3.2 mm. Pupa with yellow abdomen, wings white, head 
and prothorax dirty white. 

Vittribtition: India. 
Stbbbino, E. p. Indian Forest Inaects, Coleoptera 1914 

pp. 130-133, fig. 89, pi. 131. 



IB puacnnuna Mryriclc. 

(Bamboo Borer. Tortricidae; Lepidopteta.) 

Boit: Bamboo. 

Biology: Catapiilar bores in the stem of green Lamboo, 
pupatee in tunnel. 

Dittrihution: India. 
Uaxwell-Lepboy, H. Indian Insect Life, 1909, p. 630. 

CMaUOs ttilMa Fro(tEi>tt. 

(Bamboo Fruit Fly. Trypetidte; Diptera.) 

Host: Bamboo shoots. 

Injury: Lorvte feed in decayed shoots of bamboo. 

Demiption: Adult length 5-6 mm., color pale yellow to 
grayish with upper surface of thorax variegated with black. 
(See plate ixvi, fig. a.) 

Diitrilnaion: Ceylon. 
Fboggatt, W. W. Dept. Agric, New South Walee, Parmeis' 

Bull. 24, 1909, p. 51. 

B. IMPORTANT BAMBOO INSECTS. 

_ HEMIPTEBA. 

Armored— > 

AlpUiMiu (Oimaipii) tamftuaanint Cockerell; Japan. 
A<J)Mforu> (Odrmatpii) eanalkvlata Green; Ceylon. 

AipUloOu (Odonatpii) inmHiaa Onea; Japan, Ceylon; Jrundfnaria, Pt^I- 
loilacht/a baniimioida. 
^Aipidialtii (Odoiuapii) ucreta Cockerell; Hawaii, Japan; Bamban, and 
Arwaiimaia. Hu been taken In guaraatltK at San FranclKO. 
AtpHbiln! (Oiltmoipii) iimta tacclunitiBUIt Zebntner; JaTa. 
AiiifKatpU javannau Nevalead; East Java, 
CUrmrupii orutuflnoiw Oreen; Ceylon; Arwidnvtria. 
- - - - 1; Japan. 

i; Japan; PiyOoitachfi bamtmiaUa. 



CUoTiotpii tlontala Oreea; Ceylon 
CUimaipIt gramlnii Green; Ceylon, Japan. (See PI. II, flg. 1,) 
Chioaatplt hikotaia Kuwana; Japan; Piifilattaciita hiiii*«iwiii(i. 
Chiimiapti Jtmpiei Green; Ceylon. 

Tiorjnii baiubmie Maskell; Hon^nng, China; Batalmta fortmtti. 
Fimmia ilatpiforvlw Newslead; lava. 
Fiotmia lltmalailaat^lV, Japan; Bamtmm UlnUala. 
Ftorinia tenuis Uaskell; Japan; Ban^iua. 
Htraicliiimiapii iCToUailanim Green; Ceylon. 
Zepidoxapha bambutkola CitdkeniU Brazil. 
Flo. 19. — DinoJents mu Leucatpis bambuax Kuwana; Japan; 

nviua. In^y to bom- 
booslalks. (Stebblng.) 



The Bamboo Borer. 

The bamboo borer ( CytotracMiu loniripit): Adults ,^gs, larra, o 



n, injury. (Stebblng.) 
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Coccldse— Continued. 
Unarmored — 

Aclerda distorta Green; Ceylon. 

Aclerda japonica CockereU; England (in greenhouses); Arundinaria japonica. 

Aclerda tokUmit Cockerel!; Japan; Bambusa. 

AntoniTia sodalis Newstead: England (in greenhouses); Arundinaria japonica. 
:^Antonina crawii Cockerel!; Japm; California; New Jersey. 
:^A8t:erolecanium bambusx Boisduval; Guatemala; Florida; Bambusa viridis, Bambusa viridistriata. 

Asterolecanium coronatum Green; Ceylon; Dendrocalamus giganteus. 

Afterolecanium solenophoroides Green; Ceylon. 

Asterolecanium exiguum Green; Ceylon, Hawaiian Islands. 

Asterolecanium flavodliatum Green; Ceylon; Arundinaria. 

Asterolecanium lanceolatum Green; Ceylon; Arundinaria. 

Asterolecanium miliaris Boisduval; Ceylon, Cuba, Algeria, Mauritius, Brazil, Jamaica, Trinidad; 
Bambusa vulgaris, B. distorta, B. oliveriana. 

Asterolecanium piidibundum Green; Ceylon. 

Asterolecanium rubrocoTnatum Green; Ceylon. 

Asterolecanium tenuissimum Green; Ceylon. 

Asterolecanium tumidum Green; Ceylon. 

Asterolecanium udagamx Green; Ceylon. 

Asterolecanium bambusicola Kuwana; Japan. 

Asterolecanium hemisphaericum Kuwana; Japan. 

Asterolecanium masuii Kuwana; Japan. 

Ceroplastes theobromse Newstead; Cameroon. 
:^ Chaetococctu bambusx Maskell; Hawaii, Ceylon, India, Mauritius, Brazil; Bambusa tulda. 

Coccus arundinarix Green; Ceylon; Arundinaria. 

Eriococeus graminis Maskell; Cliina, Japan. 

Eriococcus onvkii Kuwana; Cliina, Japan; Arundinaria hindsii var. graminx. 

Pentatomldse. 

Ocrophara montana, a sucking bug; India; feeds in all stages on the seeds of baml>oo (Dendrocalamus 

strictus). 

COLEOPTERA. 
Bostrychidse. 

Bostrpehopsis parallela; India; bores in wood of Dendrocalamus strictus. 

:JiiiDinoderus brevis Horn, India; United States; very important borers in the stalks of Dendrocalamus 

strictus. 

Heterobostrychus unicornis Waterhouse; Sinoxylon anale Lesne; bores in bamboos of Dendrocalamus 

strictus. 

Dinoderus distinctus Lesne; India; bores bamboos. (See Mango.) 

LyctMae. 

Lpetus spinifrons Lesne; India; bores in bamboos of Dendrocalamus strictus. 

Cueu)id». 

Psammacus trimaculatus Motschulsky; India; bores in wood of Dendrocalamus strictus. 

Tenebrlonldae. 

* Tribolium confusum Duval, and T. castaneum Rerhst; India; bore in wood of Dendrocalamus strictus, 

Chrysomelldse. 

Bstigmena chinensis Hoi>e; India; bores in youngstemsofDendrocdlamtu strictus and CephtUostachyum. 
pergracile. 

CerambyctdaB. 

Stromatium barbatum Fabricius; India; l>ores in Dendrocalamus strictus. 

CuTCUllonidaB. 

Cyrtotrachelus dux Boheman; India; bores in tops and shoots of Dendrocalamus hamiltoni. 
Cyrtotrachelus longipes Fabricius; India; bores in Melocanna barribusioides. (See plate ix.) 

Cossontdn. 

Conarthrtu affinis Wollaston; India; bores in bamboos of Dendrocalamus strictus. 

LITERATURE. 

Stebbino, E. p. a Manual of Forest Zoology for India, 1908. 
Stebbing, E. p. Indian Forest Insects, 1914. 

BANANA; PLANTAIN. 

(Mwaspp. (especially poTflk/maca). Family Musacese.) 

Bananas and plantain have become a very important article of commerce, being 
mainly imported from the West Indies and Central America. Since the plant can 

55266—17 3 
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only be propagated from Buckers or gprouts there is danger of introducing peets into 
the country in this manner. The banana is grown very extensively in the Southern 
States as a hedge plant. The compact nature of the fruit bunches makes it possible for 
many insects of considerable size to find entrance into the country in the bunches as 
well as in the fruit itself. 

A. BETTER KNOWN BANANA FBSTS LHOSLY TO BE IMPORTED. 

Cosmopolites soidldus Oermar (9phaiophonis.) 

(Banana Root Borer. Calandridse; Coleoptera.) 

Hosts: Banana (all varieties), sugar cane. 

Injury: Serious pest to young banana plants in Fiji. 

Description and biology: Adult 14 mm. in length,. 4 mm. in breadth, color dark brown 
to black, head with prominent rostrum, antennse elbowed. Pupa soft and white 
when newly formed. Pupal stage lasts from 6 to 8 days in the bulb. Larva 20 mm. 
in length, 8 mm. in breadth, cream colored, footless, and requires about 20 days to 
reach pupal stage. Eggs presumably deposited singly on base of stem near the crown. 
The larvae, upon hatching, work their way inward and down toward the bulb. 

Distribution: Fiji, British New Guinea. [In eastern hemisphere South Pacific 
Ocean to Indian Archipelago.] Jamaica, India, Brazil. 

Jepson, Frank P. Dept. Agric. Fiji, Rept. Econ. Entom., Coimcil Paper No. 25, 

1911, p. 48, fig. 

Dacus cunlpennls Froggatt. 

(Banana Fruit Fly. Trypetidse; Diptera.) 

Host: Banana. 

Injury: Breeds in fruit. 

Description: AduU about 6 mm. long; head yellow; thorax with elongate bar of 
silvery white; legs yellow; tarsi and hind femora darker; abdomen elongate with 
base and two narrow transverse black bands below, sheath and ovipositor elongate. 
(See plate xxviii, figs. 6, c?.) 

Distribution: Fiji. 

Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 28. 

B. OTHER IMPORTANT BANANA INSECTS. 

HEMIPTERA. 
Aleyrodidae. 

AlewodicuB cocoU Curtis; West Indies, Mexico, Central and South America. (See Cocoanut.) 

CoecidsD. 

Paeudococcui grassi Leonard!; Italy. 

COLEOPTERA. 
Calandridse. 

BhcMocnemia obscurus Boisduval. (See Sugar cane.) 

LEPIDOPTERA. 
Pyralidse. 

Dichoeroeis punctiferalis Gu^n^; Queensland. (See Com.) 

CastnlkUe. 

Castnia licua Drury; South America. (See Sugar cane.) 

TIneldse. 

Ereunetit flaviatriata Walsingham; Hawaii. (See Sugar cane.) 

DIPTERA. 
Trypettdae. 

Ceratitis eapitata Wiedemann. (See Fruit.) 

Eioxa muscle Froggatt; Aastralia. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 



INSECTS OF BARLEY, BAY, AND BEAN. 35 

BARLEY. 

(Hordeum vulgare. Family Gramineae.) 

Barley is a grain with many varieties grown in various parts of the world, especially 
Europe and Asia. There is danger of importing pests of the grain only, unless the 
straw should be used for packing. Its pests are discussed under Grains and Grasses. 

BAT. 

(Lauras spp. Family Lauracese.) 

Evei^een plants much cultivated for their shrubbery. 

INSECTS ATTACmNG BAT TREES. 

HEMIPTERA. 
Coccidte: 

Armored— 

*A8pidiotu8 britannictu Nevstead; Europe. 

A9pidiotu8 (Aonidia) lawi Bouch^; Oennany, Australia, Greece, Italy, Spain, Portugal; Laurut 
eanariensis. 

Aspidiotut ( Chryswnphalfu) paulistus Hempel; Brazil. 

AspidiotM ( Ckrysomphalvs) »etUiformis CockereU; Mexico, Central America. 

CfrjfpUupidiotw (umidioides Lindlnger; Canary Islands; Laurtu eanarieruis, 

Parlatoria caliafUhina Berlese & Leonard!; Italy. 
Unarmored— 

Coeetu aeuminattu Signoret; Hawaii, Ceylon, France. 

Eucalymnatus brunfehix Hempel; Brazil; Laurus eamphdra. 

Icerfa montserratensis Riley & Howard; West Indies, Mexico; Laurua camphora, 

Pardlecanium geometricum Qreen; Ceylon, China; Laurus canarivMU. 

PlatingliHa noacki Cockerell; Brazil. 

P8eudoco(xu8 indi^is Signoret; France; Laurtts indUms, 

Paeudocoeetu laurinus Boisduval; France; Laurtts ncbilis, 

PuiMnatia plana Undinger; Canary Islands; Laurtts eanarieruis, 

BEAN. 

{Phaseolus vulgaris. Family Leguminosse.) 

This species includes the kidney, common field, garden, snap, and string beans. 
It is probably of tropical American origin. The beans are an article of commerce and 
very likely to introduce pests. 

BROAD BEAN. 

(Vidafaba. Family Leguminos8&.) 

The broad bean is a native of Asia, but is grown extensively in Europe and North 
America, especially as a food for domestic animals and for human consumption. 
The beans are an article of commerce and quite likely to introduce pests. 

UMA BEAN. 

{Phaseolus lunatus. Family Leguminosse.) 

The lima or sugar beans are native to South America. They are articles of com- 
merce and quite likely to introduce pests. 

A. BETTER KNOWN BEAN INSECTS LIKELY TO BE IMPORTED. 

Mylabrls (Bmchus) spp., etc. 
(Bean and Pea Weevils. Mylabridse [Bruchidse]. Coleoptera.) 

Many of the weevils attacking beans are cosmopolitan and have been introduced 
into the United States. The fact that they breed in perfectly dry stored beans makes 
their distribution very easy. 
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Speofs: M. Zod'PaylnUliseed of iMusAaA Lalhyrui. M. ofomai-tMgLinDaeua; very 

comnion; Viciafaba. Lalhyrut, Vtcia gepiiin, etr. *3f. rtijimanug Boheman: Europe, 

North Africa, Egypt, Peraia, Syria, iniroduced into California; beans, peat. 

An important pest. if. ojpni* Fro- 

lichs: France, imxmrted into Irelanil 

and East Indies; beans. * M. piic- 

n' III Linnaeus; distribti ted from 

Orient until now cosmopolitan; a 

very serioua pest; peaa. Vuir, 

Cylisiig laburnum . (See text fi^'. 

20.) M. lentil FrSlichs; Europe, 

Egypt, SjTia, lentils, M. pallidi- 

rornis Boheman; lentils. *Acan- 

" thoicdidts obtectm Say; now cosmo- 

FiG,20.-Thepeaweevll(Jfi,Io*ri,pi«™m|:a,Bcsilf;6, PoHtan; peas. cowpeas, lentils. 

larva; I, pupa. Enlarged. (CUittenden, ) beans. (Seet«xtfig. 21.) ^f.PaiAy- 

merus chmtrmialAnjimiii; now almost cosmopolitan; cowpeas, Pftoseoiiis radialus, Caja- 

nus indima, peas, lentils, beans, DnHdioi, sorghum. (See text fig. 22.) *P, guadri- 

maculatus Fabricius; now almost cosmopolitan; cowpeas, peas, beans. (See text 

fig. 23.) 

Descjiption: These weevils are small, somewhat flattened, rounded or oblong, with 
head concealed beneath. The larvte breed in the seed of beans and peaa and pupate 

SoRAUEH, P.: Handbuch der Pflanzenkrankbeiten, 3d ed., 1913, vol. 3, pp. 535-537. 
Chittbsdbn, F. H.: U. S. Dept. Agric, Yearbook 1898, pp. 233-260. 

Spennopbagua pectoralls Sharp. 

(Mexican bean weevil. Mylabridw; Coleopt^ra.) 
Host: Beana. 

Injury: To dried beans, which it destroys for successive generations like the 
bean weevil. 





i a " 

Yja-iL—StaavaeviHAcantlioaceMeeobleelttty. e, Adult: fc,!arva; c,pui)a. (rhittenden.) 

Daariptiim: A small black rounded beetle with white marks on the elj-tra or wing- 

Distribution: Mexico, Guatemala, Nicaragua, Panama, Brazil. Texas. 
Crittenden, F. H.: U. S., Dept. Agric, Yearbook 1898, pp. 233-260, 



BEAS INSECTS. 



37 




(Befiii Fly. Agromy^idae; Diptera.) 
BosU: Lima, Toi^a, Frenoh, and Madagascar beans. 
Injury: Larvae bore in stalks. 
Diatrilnition: Australia. 
Froggait. W. W. Agricultural Gazett*, N. S. W. Feb., 1911. 
Jahvih, E. Queensland Agricultural Journal, March, 1913, pp. 192-195, Plates 30, 31: 

LfCKna beMca. 
(Blue or Hairstreak Butterfly. Ly- 
caenidsc; Lepidoptera.) 
Houtt: Beans, garden peas, cow- 
peas, Jack beans, crotalarias, and 
pigeon peas. 

Injury: Larvte attack pods, devour- 
ing growing seeds. 

Dutribulion: Hawaii. 
Fdu^wat, D. T. Annual Report, 

Hawaii j^i. Exp. Sta. 1911(19121, riG-M.-Beanw*. 
p. 21. *,egg;-,l. 

Hyalopeplns peHueldus. 
(Hawaiian leaf-bug. Capsidae; Huteroptera.) 
Host: Pigeon peas. 

Injury: By sucking juices from plants. 
DUbibuHon: Hawaii. 
FuLLAWAY, D. T. Annual Report, Hawaii Agri. Exp. Sta. 1911 (1912), p, 33. 

ZInn IBbrBdus Godt. 
(Victoria Bean Butterfly. Lycaenidte; Lepidoptera.) 
Hostt: Beans, peas. 

Injur-if: Feeds in the poda, a seriou.'* peat in Victoria. 

Deacrijiiion: Butterfly one of the group known as "Blues." Larva flattened, 
green, very hairy. E^ 
circular, pitted. 

Dvitributian: Australia. 
French, e.: Handbook of 
Destructive Insects ol 
Victoria, pt. 4, 1909, pp. 
62-66, pL 49. 
Mamrs tcatulalls Oeyer. 
(Bean Pod Borer. Pyrali- 
dte: Lepidoptera.) 
HosU: Mung {Phauoln* 
munffo), moth iPhmeolia 
• octmih/oKiw). tur (Cajantit 
indiaui). 

Injury: Breeds in the pods of legumes. 

Deseription and HoUigg: Adult wing expanse 26-30 mm., fuscous brown, forewing 
with conspicuous black edged white spot, hind wing while, with a marginal fuscous 
band. Lwva 12 mm. long, green: sometimes with a pink tinge, hairs on small black 
tubercles. Boree inside of the pods and pupates in its borings. 

Dittrihution: Australia and Asia. 
Maxwell-Lefroy, H. M. 




Mem. Dept. Agric. India, vol. 1, 1907, p. 216, f 



/ 



Chrriomellits. 

Oennoma dauicarnit Olivier, leaf be 
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COLEOPTEKA. 



DIPTERA. 

Ducui cucurbUae CoquLlstt; Indlft, Ceylon, Hawaii; attacks fruit. (See Cupurbits). 
CoaHlit capUala Wiedemum, attaska Pkaieolvt vulfarii. (See Fralt.) 
Baetrocera cucurUlsr. 
Badnten trsimi. 



LEPIDOFTEBA. 
HespcrldK. 

^Eudamui pnilnu Llnoteua, bean leaf roller; Porto Rico; Southern Stales. 




{Fa^is spp. Family Fagacese.) 
This genua containa tall, hardy, deciduous trees favored for parka. The wood is 
valuable and the nuts edible. The ntits also yield an oil used for cooking. Propa- 
gated from seed. Valuable for nutsL-ry stock. 

A. BEECH PESTS LIKELY TO BE IMPOKTED. 

Laapefresla Erossana Haworth, (CarpocapM.) 

(Beech Tortrix. Tortricidse; Lepidoplera,) 

Hotts: Hazelnut, walnut, oak, beech, chestnut. 

InjuTy: Seldom serious. Attacks fruits of its hosts. 

Detmption and biology: Adult, forewingbluiah ash-gray; translucent spot brownish 
gold streaked with black, brown at base, bounded by triangular spots. Flies in 
June and July (Germany). Pupates in spring in the earth. Larva attacks nuts in 
lat« summer, winters in earth. 

Distribution: Europe. 
SoRAUBK, P, Handbuch der Pflanzenkrankheilen, 3d ed., 1913, vol. 3, p. 276. 
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B. OTHER IMPOBTAMTT BEECH PESTS. 

HEMIPTERA. 
Aphldidn. 

Pterochloriju exsiccator Altum, anonmlgratory plant louse; middle Europe; very injurious to the twigs 

and stems of young trees. 

:^:PhyUaphi8 fagi LinnsBus, nonmigratory plant louse; Europe; feeds on foliage. 

Coccldae: 

Unarmored — 
CoeloHomidia aasimilis iSAskell; New Zealand; &ttwiks Fagus mertziesii ikud F. fusca, 
Caelaatomidia pilosa liaskell; New Zealand. 
Cy^tococciw/fiVi Baerensprung; Europe; Fagus sylvatica. 
EriooHxus aceris Signoret; Europe; Fagus silvatica. 
Eriococcus fagkorticiis MASkeW; New Zealand; Fagus fusca. 
JEriococcus paUidus Maskell; New Zealand; Fagus fusca. 
Eriococcus raithbyi ^hSAskell; New Zealand; Fagus menziesii. 
Gossyparia caveUii Maskell; New Zealand; Fagus menziesii. 
Inglisia fagi Maskell; New Zealand. 
Phenacoleachia zealandica Maskell; New Zealand. 
Pulvinaria bettilx hkmasus; Europe; Fagus sylvatica. 
Rhizocacctts intermedius Maskell; New Zealand; Fagv^ memiesii. 
Rhizococcus ptUcheUus Maskell; New Zealand; Fagus fiAsca, F. memiesii^ F. diffortioides. 
Rhizococcus totarx Maskell; New Zealand; Fagus menziesii. 
Ripersia fagi MMkeU; "Sew ZeeAsoid; Fagv^ memiesii. 
Solenococcus fagi Maskell; New Zealand. 

COLEOPTERA. 
Anoblldse. 

Xestobium plumbeum lUiger; Europe; injures wood for technical purposes. 

Xestobium rufoviUosum De Geer; Europe; injures wood for technical puri>oses. 

PUlinus pectinicomis Linnaeus; Euroi>e; bores in wood. 

Elateridse. 

Alih(ms subfuscus MiUler, a snapping beetle; Europe; larvae destroy germinating beech. 

Lymexylonldie. 

Hylecoetus dermestoides Linnaeus; Europe; breeds in bark and wood. 

ScarabaeidaB. 

AmphimaUon solstitialis Linnaeus; Europe; develops like the June beetle at the roots of trees. 
Mekiontha hippocastani Fabricius, and ^£. melolontlM Linnaeus; Europe; also breed at the roots of 

seedlings and as'adults feed on the foliage. 
Polyphylla fullo Linnaeus; Europe; breeds at the roots of trees and the adults feed on the foliage. 

Bupresttdee. 

Agrilus angustulus Illiger, A. biguttatus Fabricius, A. elongatus Herbst, and H^^.riridis Linnaeus (see 
Oak); wood borers; Europe; attack bast and sap wood, especially of young trees. 

Cerambycidse. 

CkUlidium seneum DeGeer; and C. violaceum Linnaeus; long-homed wood borers; Germany; attack 

wood of felled trees and lumber. 
Saperda scalaris Linnaeus; Europe; bores in wood. (See Poplar.) 

Chrysomelidae. 

Haltica quercetorum Foudr.; a leaf beetle; Germany. (See Oak. ) 

BraGhyrhtnldae. 

Strophosoma capitata De Geer, and S. melanogramma Forster, weevils; Europe; adults feed on the 

leaves and buds of seedlings. 
Polydrusus cervinus Linnaeus, P. dirysomela Olivier, P. griseomaculatus Desbrochers, P. lateralis Gyl- 

lenhal, P. micans Schdnherr, P. moUis Stroem, P. ptctM Fabrlcius,>ic P. sericeus Schall., and ^ P. 

viridicollis Baudi, weevils; Europe; as adults feed on buds and foliage; probably breed at the roots. 

The two latter species have been introduced into the United States. 
Phyllobius argentatus Linnaeus, P. urticx De Geer and P. viridicollis Fabricius; weevils; Europe; 

adults injure buds and leaves. 

Attelabldae. 

Apoderus coryli Linnaeus, a leaf rolling weevil, Europe; larva breeds in the leaf rolls. 

Rhynchites alni Milller and Rhynchites betukte Linnaeus, leaf rolling weevils; Europe; larvae breed in 

the leaf rolls. 
Byaiscus betulx Linnaeus, a leaf rolling weevil; Europe. 
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Curcullonldfle. 

OrcheHes fagi Linneeuf, a small jumping weevil; Europe; mines the leaves. 
Hylobiua abietis Linnaeus, a large weevil; Europe; bores in the bark of seedlings. 

Cossonidae. 

Rhyncoius lignyarius Marsh., a small elongate weevil; Europe; bores in the trunks. 
Rhyncolus truncorum Qermar, a small weevil; Europe; bores in timber. 

Scolytldae, Ipldn. 

Scolytus intricatus Ratzeburg; Russia, Germany; makes galleries in bast: 

Anisandrus dispar Fabrlcius; Germany; makes galleries in wood, causing great damage. 

^moporiM/a^ Fabricius; Europe; makes galleries in bark of Fo^im xyZtnttca. 

TaphrorychiM blcolor Herbst, and T. viUifroru Dufour; Europe; make galleries in bark. 

Xyleborus dryographus Ratzeburg, and X. fnonographus Fabridus; Europe; makes galleries in the 

wood of living trees. 
Xyloterus domestkut Llnneeus, and X. siifnatu* Fabrlcius; Europe; makes galleries in sapwood of 

branches and in the wood of the trees. 

LEPIDOPTERA. 
CossldaB. 

:ifZ%uzera pyrina Linnseus; Euroi>e, Africa, North America; breeds in the wood. (See Horse-chest- 
nut.) 
Cossus cosstu Linnaeus; the goat moth; Euroi>e; breeds in the wood. (See Willow.) 

Diepanldse. 

Drepana cuUraria Fabrlcius; Europe; defoliator. 

Notodontldn. 

PhdUra bucephdla Linnaeus; Euroi>e. (See Forests.) 

Geometrldie. 

Cheimatobia boreata Htlbner; Germany; feeds (m young growth. 

Hibemia aurantiaria Esp., H. defoliaria Linnaeus and H. marginaria Borckh.; Europe; feed on foliage. 

Larentia dilutata Borckh.; Europe; feeds on foliage. 

Laslocampidae. 

Malaeoaoma nautria Linnaeus; Europe; feeds on buds and leaves (Bee Forests). 

LymantrUdae. 

Dasychira pudibunda JjizmsBUs, -^EuproctU chrysorrhaa Linnaeus, ^^Lymantria monacAa Linnaeus, 
r^Porthetria dupar Linnaeus, Portheaia similia Fuessly (see Forests). 

Noetuldae. 

Acronycta aceris Linnaeus; Europe; defoliator. 

Seopeloioma aatellUia Linnaeus; Germany; injurious to young growth. 

Plutellidie. 

CeroftOTna parenthesella Linnaeus; Europe; attacks leaves of seedlings. 

TortriGldae. 

3|< Peronea ferrugana Treitschke; Europe; North America; attacks leaves. 
Tortrix podana Sc; Europe; attacks leaves of seedlings. 

HYMENOPTERA. 
Clmblcidse. 

Cimbexfagi Zadd.; sawfly; Europe; feeds on foliage. 

Xiphydridae. 

Xiphydrya camelus Linnaeus; wood wasp; Europe; bores in wood. 

DIPTERA. 
Itonldidae. 

Hormomyia annulipet Htg. and H.fagi Htg., gall midges, Europe; from galls on leaves. 

LITERATURE. 

SoEAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

LiNDiNGEE, L. Die Schildlause (Coccidae), 1912. 

Baboagu, p. Rassegna Blologica Rincofori Europe!, 1883-1887. 

Feenald, Maeia E. Catalogue of Coccidse of the World, Mass. Agr. Coll., Bui. 88, 1903. 
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BEET; MANGEL WURZEL OR MANGOLD; SUGAR BEET; CHARD. 

(Beta vulgaris Linnaeus. Family Chenopodiacese.) 

The beet and its varieties are grown from seed. The varieties have been developed 
either for their roots or their foliage, which are edible. A race of showy foliage beets 
has been developed which make excellent flower-garden borders. The species occurs 
in America, Europe, and as far east as Persia, and the Caspian Sea. Insects are most 
likely to be introduced in shipments of beet roots. 

A. BETTER KNOWN BEET INSECTS LIKELY TO BE IMPORTED. 

Atomaria linearis Stephens. 

(Pigmy Mangold Beetle. Cryptophagidse; Coleoptera.) 

Hosts: Mangolds, beets, sugar beets. 

Injury: Very destructive by destroying sprouts at time of germination and later 
attacking both roots and leaves. 

Description: Beetle 1-1.5 mm. long, dark brown, with fine pubescence. The life 
history has not been worked out. 

Distribution: Europe (England). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 475, fig. 290. 
Theobald, Fred. V. First Kept. Econ. Zool., Brit. Mus. Nat. Hist., 1903, pp. 8, 9, 

figs. 
Jablonowski, Jozsef. Die Tierischen Feinde der Zuckerrtibe (translation by Julius 

Reitzer), 1909, pp. 136-142, fig. 31. 

3f: CassMa nebulosa Linnseus. 

(Beet Tortoise Beetle. Caasididce; Coleoptera.) 

Host: Beets, sugar beet, orache, lambsquarter, AtripleXj etc. 
Injury: Both larva and adult feed on the foliage. 

Description: Beetle dorsally flattened in the shape of a tortoise shell, about 6 mm. 
long, yellowish gray or pale green. 
Distribution: Europe, Asia (Persia to Siberia), and recorded from California in 1894. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. p. 533. 
Chittenden, F. H. U. S. Dept. Agr., Div. Entom., 1903, bul. 43, p. 14, fig. 6. 
Jablonowski, Jozsef. Die Tierschen Feinde der Zuckerrtibe translation by Julius 
Reitzer), 1909, pp. 261-263, ^^, 55. 

Cleonus punctlventris Germar. 

(Beet Root Weevil. Curculionidse; Coleoptera.) 

Hosts: Beet, Polygonum, thistle, goosefoot, tobacco, Scdsola. 

Injury: Adults feed on young plants; larvse feed at the roots of beets. Very 
destructive in east Europe. 

Description and biology: An elongate subcylindrical weevil with stout beak. The 
larvae feed at roots as low as 60 cm. below the surface. Pupate in the lar\'al feeding 
places. 

DistribuHan: Europe. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d od., 1913, vol. 3, p. 546, 547. 

GeleehlA ocellatella Boyd; Geleehia atrlplicella F. R.; QeleehU instabUella Doiicrlas. (Lita.) 

(Beet leaf miners. Gelechiidae; Lepidoptera.) 
Hosts: Beets, sugar beets, mangolds. 

Injury: Mine the leaves, and sometimes G. ocellatella bores in the crown and a short 
distance into the roots. 
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Deteription and biology: Q. oeellattUa \b a email jrellowiah gray moth with dark ribs 
and an apical spot on the tront wings; hind wings as lai^ as front and whitish gray; 
pupat«a in leaf rolls, in the roots or outside. Larva 10 to 12 mm. long, pale greenish 
with a transverse raw ot reddish spots on each segment and two or three longitudinal 
rose colored stripes. Feeds on leaves and for a short distance into the roots, 

Diitrihution: Europe, 
SoKADEH, P. Handbuch der Pflsnzenkrankheiten, 3d ed., 1913. vol. 3, p. 263, 

f. 193- 
Jablonowski, Jozsep. Die Tierischen Feinde der Zuckerrllbe (translation by 

Julius Reitzer), 1B09, pp. 136-142. 

^ Hymenta faselaJls Crsmer. 



Pyra. 



{Hawaiian Beet Webworm. 
lidse; Lepidoptera.) 

Hosts: Sugar beet, Swiss chard, 
mangel-wurzel, AmarantuM, Euxo- 
Im, purslane (Portulaea oUracea), 
cucumber, Chenopodiaceae. 

Injury: Capable of doing consider- 
able damage to truck by feeding on 
foliage. Has been widely distrib- 
uted. (See text figs, 25, 

Dittribtitum: Japan, Ilawaii. Trop- 
ical America, Porto Rico, Europe, 
South Africa, Australia, Madagascar, 
Reunion, Mauritius, Florida, Ala- 
bama, California, District of Colum- 

Marsh, H. 0. U. S. Dept. Agr. 
Bur. Entom., Bui, 109, pt. 1, 1911 
pp. 1-15, pi. 1, figs. 1,2. 



F[0, 26,— Hawaiian beet webworm 



first tlioracic AegmeDt; d, abdo 

view; r, anal segment; /, pupa, lateral view; f,ci 

tar^ A,cocaaD. Allenlarged. (Uarsh.) 



(Beet fly or spinach leafmiaer. An- 
thomyidee; Diptera.) 

a fmcitUi): Hosts: Spinach, beets, sugar beets, 
a.headand mangolds, orache, henbane, goose* 



foot. 



Injury: Mines leaves. The mines 
■e blisterhke. 

Description and biology. Fly thozmc lead gray, with five faint dorsal stripes, abdo- 
men yellow gray with a faint brownish stripe; entire body with black bristles; head 
silver white, with reddish shimmer; tront and scutellum with orange, silver gray 
streaks; eyes red; palpi yellow with dark apex; femora yellowish, tibite brown; 
length, 6 mm. The species varies in color and has received a number ol names. 

Distribution: Europe. Introduced into the United States and quite injurious to 
spinach. 
SoRAUEE, P. Handbuch der Pflanzenkrankheiten, 3d ed,, 1913, vol. 3, p. 428, 429, 

fig. 261. 
CHmBNDBN, F. H. U. S. Dept. Agr. Div. Ent,. bul. 43, 1903, pp, 50-52, fig. 50 {P. 

vicina Lintner). 
Obmerod, Miss E, Manual Injurious Insects, 1890, pt. 1, pp. 144-147, fig. (i*. btUu 

Curt.). 
Jablo-vowski, Jozsef. Die Tierischen Feinde der Zuckerriibe (translation by Julius 

Reitzer). 1909, pp, 303-315, figs, 61-63. 
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B. OTHER IMPORTANT BERT INSRCTS. 

ACARINA. 

Titnmjicliiu ultriut Llnnsus, tbe red spider; Europe; very Injurious to sugar-beet foliage, 
HEUIPTESA. 
r-bmt tallage. 
ORTHOPTERA. 
13 (eulgarii LalrelUe); Europe, Introduced into New Jersey; Injures 



COLEOPTERA. 
SUphldx. 

^BUlaptafa opaca Linnnus; Europe, North America; feeds as tarra on toUage of beets, ui unusus 
habit for tbis bmlly. It Is tiamil««3 In America at present, 
BUto^iavt undolo UUler: SitjM oAwuni Llnnmus; and fAoijiAufpit atrata Linneeus; Europe; larvae 
feed on toliagB of l>eeia. 



FiO. 26.— The Hawaiian beet webworm ( Bymtnia fuKiaiiiy. Female moth. Enlarged. (Marsh.) 

enebrtonldte. 

Perifnuj/nnoniIuLlnneeaB,aud Oonoctphilu'n (Ointrun)) M^uiMum Linuieus; Hungary; larve In 
Jurlous to roota of sugar beet; adults Injure the foUage. 



Lacaa murlniu Linnteus and CorymMIti aeanu Llimiens, nirevotms; Europe; attack the roots of 

AOtma nigcT Linnteus, (See Tobacco,) 

Aipiola Untatut Llnnsus. (See Tobacco.) 
HeloldK. 

Epicaitla ru)!darn»R Ooeie, blister beetle; Europe; deloSalts and sometlmea destroys entire plants. 
Seaiab»ldn. 

UeiatonOm vnlfaTit Linnffius, June beetle, Europe; larvEe teed at roots. 

Shiiolriviu egufnecfialii Harbst; Europe; Che lame teed at the crown and roots killing many plants. 
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Chrysomelldae. 

Caasida vittata Vill; Europs; larva and adult feed on foliage. 

Chalcoides chloris Foudr., Chxtocnejna tibialis Illiger, Psylliodes attenuata Koch, P. chrytocephcUa Lin- 
naeus, PhyUotreta vittvia Redtenbacher, P. nemorum Linnaeus, P. nigripes Fabricius, P. atra Fabri- 
cius, P. cruciferx Qoeze, flea beetles; Europe; injure the foliage. 

Brachyrhlnidie (Otlorlis^chldie). 

SrachyrhiniAs rauctu Fabricius iOtiorhyndius), B. lifftutici Linnaeus, S. orbiculaTis Herbst; Europe; 

adults injure the foliage and young plants. 
PsaUidium maxillosum Fabricius; Europe; adult Injures plants. 

Curcullonldse. 

Liparw coronatiM Go&ze; Europe; breeds in the roots. 

Bothynoderes punctiventris Qermar; and B, farinosus Fahraeus; Europe; adults injure foliage, larvae 

breed in roots. 
Cleonus piyer Scopoli, C. fasciatus Milller, C. mendicut Oyllenhal, C. tiffrinut Panzer, C. ucrainiensis 

Oawr., C, pedestris Podg., C. cinereut Schr.; Europe; breed in roots of beets or adults attack seedlings 

and foliage. 
Lixtu (ucanii Linnaeus; Europe; breeds in the stems. 
Cionw 8::rop\ulirix Linnaeus; Europe; adults feed on foliage of beets and mangolds. 

LEPIDOPTERA. 
Pyralldn. 

^PMyetxruaferrugalit Httbner; Europe, Asia, North America (see Cabbage). 

Noetuldae. 

AffTotis segetum Schiflermiller, A, pleeta Linnaeus, A. exclamationit Linnaeus, cutworms; Europe; 

injure young plants an^ roots. 
Mamestra brassicx Linnaeus, M, diasimilis En., M. oleracea Linnaeus; Europe; feed on foliage. 
CaJocampa etoUta Linnsegos; EurojM; attacks beets. 
ifPlusia gamma Linnaeus; EurojM; Asia, North America; in Europe injurious to beets. 

HYMENOPTERA, 
Tenthredlnidae. 

Athalia tpinarum Fabricius, a saw fly; Europe; South Africa; attacks ioliage of beets (see Turnip). 

DIPTERA. 
Tlpulldse. 

Pachyrhina maciUata Meigen, a crane fly; Europe; larva attacks the roots of beets. 

TipiUa oleracea Linnaeus and TipiUa paludosa Meigen; Europe; also occasionally attack beet roots. 

LITERATURE. 

Jablonowsei, J. Die Tierischen Feinde der Zuckerriibe (translation by J. Reitzer), Budapest, 1909. 
SosAUEB, P. Handbuch der Pflanzenkrankheiten, 3d edit., 1913, vol. 3. 
Babgaqu, p. Rassegna Biologica di Rinoofori Eurqpei, 1883-1887. 

BEBSEEM; EGYPTIAN CLOYEB. 

{Tr%foliumalexandrinumLiiniBd\iB. Family Leguminoese.) 

This forage plant has been introduced in a small measure into the United States 
from Egypt. It has a number of important enemies in Egypt which attack other 
crops also grown in this country. (See Clover.) 

BETEL NUT. 

(Areca catechu, etc. Family, Palmacece.) 
A tropical palm yielding the betel nut of commerce. 

IMPORTANT ABECA INSECTS. 

HEMIPTERA. 
Cocddae: 

Armored— 

AspidiottLS ( Chrysomphaliis) alienus Newstead; Areca luteecens. 

^Pinnaspis buzi Bouch6; Trinidad, Brazil, New York, District of Ck)lumbia; Areca catechu, A.lutes- 

cens. Female scale 1—1.5 mm. long, narrow, reddish-brown or orange-brown with extremity lighter. 

Second exuvium comparatively large, occupying a trifle over one-third the puparium, which bears 

a strong resemblance to that of Lepidosaphes. Sides nearly parallel. 

Unarmored— 

Coccus acutissimus Green; Ceylon; Areca catechu. (See Mango.) 

Coccus minimus 'Sewstead', England; Meicico; Areca catechu. 

Leticodiaspis cockerelli de Charmoy; Brazil; Areca lutescens. 
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{Betida spp. Family Betulaceie,) 

Ornamental deciduous trees or shrubs grown chiefly for their bright green handsome 
foliage. There are many species occurring in North America, Europe, north and 
central Asia. Propagated from seed and readily transplanted. The bark and wood 
are of value in the arts and crafta, and some species yield a sap used a 
The bark of B. papyri/era is used in making canoes and for tanning leather. 



Erlopbj'eB ruilla Can. 
(Birch Blister Mite. Eriophyidie; Acarina.) 

Hosts: Betula alba, B. pubescena, B, odorata. 

InJTtry: Causes gall-like swellings of the buds, XJlti- 
mateiy kills a tree. 

Dtacription and biology: A four-legged blister mite 
which forms gall-like swellings of the buda. Very easy 
to introduce on nursery stock. 

Distribution: Europe, England (especially severe 
around London). 
SoRAUBK, P. Handbuch der Pflanzenkrankheiten, 3d 

edit. vol. 3, 1913, p. 117, 118. fig. 93. 

UaKdalU carbonarla LinnsuB. 

(Birch Twig Weevil. Curculionidse; Coleoptera.) 

Hosts: CoTyhis aveilana L., Prunus domettica L., 
Betula alba L., Juglana regia L., Pinua. 

Injury: Breeds in young twigs, Fio. 27.— Mole cri 

Description and biology: Weevil similar to the com- 'o'pa. (Kiifd 

mon Magdalis species of this country. The eggs are laid in small dead or injured 
twigs. Larva feeds in medullary canal of twigs. Pupates in tunnel. Adults 
feed on foliage. 

Dittribut'lon: Europe. 

LI, P. Rasaegna Biologica Rincofori J^uropei, 1883-1887, p. 194. 



, Ortllo- 



ApbidldK. 

aitphina Mnlx KalWnbaoh, a plant 
CoccklKi 



B. OTHEB IMPORTANT BIECH PESTS. 

HEMIPTERA. 

lanyi attacks leayes Bad twigs. 



cilialK-m Douglas; Europe. 
eoryli LinnnuE; Europe, 
puicllrum Marehfll; Europe; Eetal 
ibdulx LJnnsus; Europe; Btlulai^ba. 



Gr>1lotatplds. 

^ aryUaUH^ srsllolatpa Li 
seed. (See text, Sg. 2; 



ORTHOPTEHA. 
rope, Now Jersey; Injures ro 
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a iniod borer; Europe; bores to but and sapvood ol nedllngs bi 
a wood borar; Oermany, SwedoD. 



Ammala ama Da Oeer, Europe, adults attwk loliafe. 

JfdalOnUa Mppoeulani Pabrlclai, and M. fnelolanljka Llnnnus, Jane beetlaii breed U the roots o 

■eedltngs. and adulta teed on lollage. 
PalypAi;IId/uIIb LIuuebus; Europe; alao attacks roots and lollage tn tbe same ntaniwr. 



AeflaiUca slnJ Ltnnsus; a leaf beetle; Europe; larvee and adults teed oi 
LochmKatapTeKUaniBaa; Europe; larvee and adults teed on lollage, 
Melatoma xtta Llnonus; Europe^ larras and adults teed on tolisce. 
fiUCiai f turcOoruni Fondr.; Europe; dalbllates. (See Oak.) 



BTaehyihluMa (OtlorhrnchldB). 

Btnyphonmacapltata De Oeer, and S. tnelanoifTttinma 
FoTStet; weOTJls; Europe^ adults teed on Ibllage, and 
larvffi at the roots. 

Brachi^rTa lneanvtl,laDiBaa,B,veiivO; Europe; adults 
teed on loDage. 

MrlaUitti irii Olivier; Eorope; breedg at roots, adults 
attack bud9 and leaves. 

Polyirtuui ecTvinu) Llnnsus, P. Intmacdiui Zelter- 
stedt, P. pbinl/ritm ayUenba), and P. unialui 
Fabrlclus; Europe; feed as adulta on toliaea of SMuIo 
ttOa, and probably some oltliem breed on tba plant. 
Tbls is a dangerous genus. 

F\l/lloblu> unrAUoltM Llnneeus, P. bittila Fabrtcius, 
Uelmrei: U»le much en- ^- "-""I*™™" Oermar, P. pgrl Llnnffiua 



(Nilssl 



s; Europe; teed as adultson loliage 
and probablj' some ot them breed on the plant. 



CurrullonldK. 

A nopluf planJarig Schclnherr: Europe; adults feed on buds and young leaves. 
Hf/UMtu oNdi! LitmsBus; Europe; bores hi the bart. 
:« CrppltiTlttmchut lapalhi Linnaus; Europe; breeds in youi% shoots, brancbes, bark, and wood. An 
important pest introduoed Into the United States. 
ScolytMie.lpldie. 

Stoi^iMraiaiiiurjiJanson.anda.rufuIOMuRBlMburg; Europe; make Ettlleries in bark. (Seoleiteg.JS.) 

Aniiandrui diapar Vabriciua; Hermany; makes galleries In wood. 

Xyloterui domalictu Linneaus, and X. ligwuui Fabrieiua; Germany; galleries in sapwood. 

LE FIDO PT ERA. 



GvometrldiB. 

AnitopUr]/x xfcuSaria Schiffermilier', aiooper; Europe; Feeds on foliage. 

Chtimaloliia borKUa HUbner; Europe; feeds on buds, leaves, and new growth. 

Hibemia attrnitlJaria Esp., H. defoliaria Lhmieus, and H. marsinarla Boickb,; Oermanr; t 

Zsnntiarillutila Barckb.; Europe; feedsoaloila^of BduIaodpraia- 
inrfTiiJo iniuialo Tnbg.; Sweden; feeds on foliage. 



Enogasler bineslrii Lini 
JUaloooannta ntaHrla LI 
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Liymantrlldn* 

I>tuyehira pudibunda LixmsBus, ^LymatUria mimacha LlnnsdiiB, :ii:Porthdria ditpar Linnseus, Portheaia 
aimUis Fueesly, forest defoliators; Europe. (See Forests.) 

Seslldse. 

Sesia spheeiformis Gmg.; Europe; bores in trunk. 
SeHa seolixformU Borckh.; Sweden; bores in trunk. 

Tortrlcldae* 

^PerotMa/errityana Treitschke; Europe, North America; attacks foliage. , 

Notodontldse. 

PhaUra bucephaia Linnaeus; Europe. (See Forests.) 

HYMENOPTERA. 
Clmbiddse. 

Cimbex variabUis Klg., a saw fly; Europe; feeds on foliage. 
Triehiowma lueorum Linnseus; Europe; defoliates. 

Tentlmdlnld«e. 

Nematus ( Croenu) aepterUriondlis Linneeus; Europe; defoliates. 
Priophortu padi Linnaeus; Europe (see Plum). 

Xlpbydrlds. 

Xiphydrya prohngata Linnaeus, wood wasp; Europe; bores in the wood. 

BIBLIOGRAPHY. 

SoBAXTXB, P. Handbuch der Pflanzenkrankheiten, 3rd edit., 1913, vol. 3. 
NCssLiN, O. Leitfaden der FoYstinsektenkunde, 2nd edit., 1913. 
Baboaqu, p. Rassegna Bfologica Rincofori Europei, 1883-1887. 
TslQiSDH, I. Sveriges Skogslnsekt^, 1914. 
LiNDmoEB, L. Die Schfldl&use (Coocidae), 1912. 

BLACKBERRY; RASPBERRY; LOGANBERRY. 

(Ruhus 8pp. Family Rosaceae.) 

A laige genus of shrubs bearing many different kinds of delicious small fniiti^ 
natives of America, Europe, and Asia. 

IMPORTANT BLACKBEBRY INSECTS. 

COLEOPTERA. 
ByturldA. 

Byturus tomentostu Fabricius; Europe; larva feeds in fruit of raspberries and blackberries. 

Bracbyrhtnidae. 

Bradiyrhinus tenebrkosus Herbst; Europe; larvae attack roots, adults attack foliage. 

Curculionldse. 

Rhinaria perdix Pascoe; Australia. 

Hypera variabilis Herbst; Europe; raspberry. (See Clover.) 

AfUhonomua rtt6t Herbst; Europe; larva at roots, adult attacks foliage. 

LEPIDOPTERA. 
Tortrieldae. 

JVbtoceZta rotoraTM Treitschke; Europe. (See Currant.) 

Seslldae. 

Bembecia kyUnformis Lasp.; Europe; bores canes. 

Laslocampldjie. 

Macrothylacia rubi Linnaeus; Europe; defoliator. 

HYMENOPTERA. 
TenthredinldsB. 

Entodecta pumila Klug, a sawfly; Europe; mines in leaves. 

Cephididie. 

Janut fumipennit Ever.; Europe; mines in stems. 
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BOX. 

(Buxus spp. Family Euphorbiaceae.) 

Evergreen shrubs or small trees commonly used for hedges, occurring natively in 
Central and Eastern Asia, North Africa, Europe, and Central America, and much 
used in this country. 

IMPORTANT INSECT ENEMIES OF BOX. 

HEMIPTERA. 
Coccidte: 

Unarmored— 

Eriococcus fmzi Fonscolombe; Europe. 

DIPTERA. 
Itonidids (Cecldomyildse). 

:^ yfonarthropalpu8 buii Laboulbene; Europe, eastern United States; leaf miner. 

BROOM CORN- 

(See Sorghum.) 

BRUSSELS SPROUTS. 

(See Cabbage.) 

BUCKTHORN. 

(Rhamnus spp. Family Rhamnacese.) 

Ornamental deciduous or evergreen shrubs or'trees propagated from seed or cut- 
tings. The genus occurs chiefly in the northern temperate regions, but some 
species are found in Brazil and South Africa. The wood of R. frangula is made into 
charcoal valued for the manufacture of gunpowder. 

IMPORTANT INSECTS' ATTACKING BUCKTHORN. 

HEMIPTERA. 
Coccldee. 

Lecanium ciliatum Douglas; Germany, Tyrol; attacks Rhamnus alaternus, and R. frangula. 

Chionaspis salicis Linnaeus; Austria; attacks R. frangula. 

A number of scales already in the United States abo attack Rhamnus. 

* LEPIPOPTERA. 

Cossidse. 

:^Zeuz€ra pyrina Llnneeus; Europe, Africa, N. America, bores in wood. (See Horse-chestnut.) 

Lyman trildse. 

Dasychira pudibanda Linnaeus, a defoliator; Europe. (See Forests.) 
:)f:.Lymantria monacha Linnaeus, the nun moth; Europe; defoliator. (See Forests.) 

HyponomeutidaB. 

Hyponomeuta padi Zeller, a web worm; Europe; attacks R. frangula. 
Hyponomeuta evonymella, a web worm; Europe. 

LITERATURE. 

SORAUER, P. Handbuch der Fflanzenkrankheiten, 3d ed., 1913, vol. 3. 
Hess, R. Der Forstschutz, 1900, vol. 2. 
LiNDiNGER, L. Die Schildlause (Coccidae), 1912. 

CABBAGE; KALE; COLLABD; BRUSSELS SPROUTS; CAULIFLOWER; 

KOHLRABI. 

{Brassica olenacea Linngeus, varieties. Family Cruoiferse.) 

The many varieties of this species especially in Europe, have very important 
pests, which it is not desirable to have imported into this country. Since the flower 
head is used in some varieties, the foliage in others, and the roots in others, there is 
danger of importing almost any pest of the species. 



The Re[>-Banded Thrips. 

—Adult. Tiaa. 2-1.— Nrmpbal ■ 
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A. BBTTEB KNOWN CABBAGE PESTS LIKELY TO BE IMPORTED. 

Contarinia torquens Meijere. 

(Cabbage Midge. ItonididsB [Cecidomyidse] ; Diptera.) 

Hosts: Cabbage. 

Injury: Attacks young cabbage plants, especially, breeding in the leaf axil and 
hindering growth. Has several generations. Pupates in soil. 
Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 447. 

Dasyneura brassicsB Winner. 

(Cabbage Gall Midge. Itonididse [CecidomyidseJ; Diptera.) 

Hosts: Cabbage, rape. 

Injury: Breeds in fruit. 

Description and biology: Fly blackish brown, thorax covered with pubescence giving 
a silvery sheen, abdomen flesh red, with black bands; length 1.2-1.5 mm. long, milk 
white. Forms a gall in the fruit, feeds on the seed. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 454. 

Phaonia trlmaculata Bouch^. 

(Cabbage Maggot. Anthomyiidse; Diptera.) 
Hosts: Cabbage. 
Injury: Breeds in the roots. 

Description and biology: Fly light gray, four black interrupted streaks and three 
brown spots on thorax; eyes hairy; length 8 mm. Maggot 11 mm. long. 
Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 432. 

B. IMPORTANT CABBAGE PESTS. 

ORTHOPTERA. 
GryIlotaIidd». 

H/iScapUTueui didactylus Latreille; Porto Rico, Georgia; quite injurious, cuts below surface of soil. 

COLEOPTERA. 
Elateridn. 

Affriotet lifneatut Linnaeus. (See Tobacco.) 

CluysoinelidiB. 

PsjfUiodes chrysocephala Lhmsius and P. napi Fabricius. (See Rape.) 

BrachyrMnldae. 

:i\i:Barjfnotu8 squamostts Germar; Europe, Canada; adults strip plants to ground. 

Cureullonldse. 

BarU glabra Herbst, B. cJUorizans Germar, S. opiparis Duval; Europe; breed in root and stem. 
B.ari8 carviesceiu Scopoli; Europe; breeds in stem. 

BarU lepidH Q&nnsr, and B. viridisericea Goeze; Europe; breeds in root and crown. 
Ceutorhynchus cyanrpennis Germar, and C, mldccUis Paykull; Europe; breeds in crown. 
CeutorhyTichvs ptadridena Panzer; Europe; breeds in roots. 

LEPIDOPTERA. 
PlerldflB. 

Pkris monuste Linnaeus, Porto Rico, southern United States; cabbage worm. 

Pyralidse. 

EvergeatU exHmalia Sc. (See Rape.) 

PlutelUdn. 

PluteUa mactdipennis Curtis; cosmopolitan; destructive to leaves. 

55266—17 4 
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DIPTEKA. 
(Sm Com.) AnOomrla radfcun UelgeD; EuffM. (Sh Badlsb.) 

CACAO; CHOCOLATE. 

( Theobroma epp. Family Sterculiacew. ) 
Cacao is a very important article of commerce entering the United States. It is 
not grown in tlie United States propet, but is to a small extent produced in Porto 
Rico, Hawaii, and the Philip- 
pines, 

A. AN IHFORTANT CACAO 
PBST 1JSSK.T TO BB IH- 
POUTBD. 

Zwatha cnunnrtlB Bn 

(Cacao moth. Gelechiidse; 

Lepidoptera.) 
HoiU : Cacao, Nepheliimt 

lappaceum. 
Injury: Very destructive to 

the fruit. 
Deicription and biology: 

Fi0.aB.-ThBoabbagi!motli(JCawii™fcr««ca!): a,Moth: 6,Urv« Mothmotil iarualO-12mm 
c,pupa. About natural aiie, (Curtis.) , . i.^. l -^i. -t 

long, whitish, with greemsh 
shimmer. Pupa in oval Satteced woolly cocoon on outside of fruit, leaves, and twigs. 
SoBAUER, p. Handbuch der Pflanzenkiankheiten, 3d ed., 1913, vol. 3, p. 266. 

B. OTHER IMPORTANT CACAO PESTS. 

THYSANOPTERA. 
itiBOkHtript rubroeincttM Qlard; Weet Indies, Cejion, Uganda, FlnldB (see pi. X). 
BEUIFTERA. 
PhOepluSra thtabronue Qieen; Ttluldad, Thtobrama caeaa. 
HiTldn. 

HeltrpeUit theivora and H. antoitii^ Ceylon and Java: SahOurgilla tinpularit; Komflrun. 

COLEOPTERA. 
r. UraUmacuMiui Waterlioufle; HawBii, Japan, Philippine Islands, 



Speptola luaau Fabrlciua; Java; caoutchouc, cacao, mango. 

Monohiminaa julvialaT Oermar; Java, Sumatra, Borneo; «iSee, cacao (bores In bark, wood, and trait). 

Monohammai rtupater Fabrlelufi; Kamerun; cacao. 

TragoaplaSa jmaiorla Th.; Kamsnm; cacao 

Moeclia odutta Har.; West AMca, East Africa; cacao, Elclaia. 

PToomlha mslanuTa Fascoe; Java; cacao, coffee. 

EdliaaqaadTiainilt OUiier; Trinidad; cacao. 

SlfiraMoma itprasam Linnaeus; West IndieSi South America; cacao,si]l[ cotton tnie(C;lla),okra,*to. 

QlcBta nocemgullala Caatelnau, Java; cacao 
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LEPIDOPTERA, 
Pyralldn. 

Dkhocrocis jyuncHferalis Gu6n6e; Orient. (See Corn.) 

IN'otodontidsB. 

Stauroptbs aUernus Walker; India, Ceylon, Java; defoliator. 

Cossidie. 

Zeuzera coffest Nietner; Asia, Africa. (See Coffee ) 

DIPTERA. 
Trypetidee. 

CeratUis punctata Wiedemann; Africa; fruit fly. (See Fruit ) 

CeratUis anonx Oraham; Africa. (See Fruit.) 

LITERATURE. 

GuppY, P. L. West Indian Bulletin, 1912, vol. 12, pp. 310-320. 
Agbicttltxtral News, Barbados, 1915, vol. 14, pp. 58, 69. 

CANTELOUPE. 

See Cucurbits. 

CABBOT. 

{Daucus carota Linnaeus. Family Umbelliferse.) 

The carrot is grown throughout the world. As it is a root crop there is always danger 
of introducing root pests. 

IMPORTANT CARROT INSECTS. 

COLEOPTERA. 
Elateildse. 

Agriotes lineatus laxmsdus. (See Tobacco.) 

BraehyrhlnULse. 

Cfneorhinus plagiaius Schall.; England. 

CurculIonkUe. 

Lipariu eoronatus Ooeze; Europe; breeds at roots 

Hypera pastinacx Rossi var. tigrina Boheman, H. fasciculata Herbst, and H. rogenhoferi Fairmaire; 
Europe; breed on the leaves like the clover weevil, Hypera punctata, 

LEPIDOPTERA 
CBcophoridae. 

Depres8%ria nervo3% Hw.; Europa; very injurious to flower heads. 

DIPTERA. 
AgromyiidaB. 

Phytomyza ajfinis Fallen. (See Tobacco.) 

CASSAVA; TAPIOCA; CEABA BVBBEB. 

{Manihot utUissima Pohl., etc. Family Euphorbiacese.) 

Cassava (M. utUissima) is a tropical plant, grown to a limited extent in the southern 
United States. As it is propa^ted from cuttings, there is always danger of introduc- 
ing serious pests when cuttings are imported. A recent shipment of cuttings from 
Brazil for propagation in this country was badly infested by & stalk-boring weevil 
Leiomerus granicollis Pierce (see Proc. U. S. Nat. Mus., vol. 51, No. 2159, pp. 
469-471). 

Geara rubber {M. glaziomi) is also an important plant. 

CATALPA. 

( Gatalpa spp . Family Bignoniacepe . ) 

Deciduous ornamental trees of North America, and East Asia; much cultivated 
in this country. The wood is valued for railway ties and fence posts. 
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IMPOBTANT CATAIiPA INSECTS. 

HEMIPTERA. 
CoccidsBi 

Armored- 
He Diotpis psiUagona Targioni-Tozsetti; Europe, Asia, Australia, Pacific Islands, AMca, South America 
eastern United States; attacks Ihiits and many other plants. 

LITERATURE. 
LiNDiNOEB, L. Pie Schildl&use (Coocid»)» 1912. 

CAULIFLOWER. 

(See Cabbage.) 

CEDAR. 

( Cedrus spp . Family Juniperacese . ) 

Large evergreen trees of North America, North Africa, Asia Minor, and the Hima- 
layas, highly valued for their durable and fragrant wood. 

INSECTS INJURIOUS TO CEDAR (CEDBUS). 

COLEOPTERA. 
Buprestldse. 

Sphenoptera aterrima Kerremans; India; bores in bast and sapwood of deodar (Oedrus deodara). 
Sphenopteralaffrt^ Thomaaa; India; deodar. 

Tenebrlonld». 

Camarimena rugotisMattu Blair; India; deodar 
CerambycldsB. 

Teledapus dorcadioida Pascoe; India; bores in trunk of deodar. 
Strongylurw (honcictu Pascoe; Australia; white cedar. 
Tetropium oreinum Qahan; India; deodar. 
Trinophylum cribratum Bates; India; deodar. 

BrachyrliliildsB. 

Brachyxyatus whaignatus Faust; India; defoliates deodar. 

CossonldsB. 

Rhyncholus MmdlayeTuU Stebbing; India; bores in wood of deodar 

Seolytldse. 

Polygraphus major Stebbing; India; bores in deodar. 

Polygraphus aterrimw Strohmeyer; India; deodar. 

Cryphalus deodara Stebbing; India; deodar stems. 

Cryphalui himalayensis Stebbing; India; deodar stems. 

Ips stebbingi Strohmeyer; India; deodar stems. 

Pityogeries coniferx Stebbing; India; deodar. 

Scolytus major Stebbing, 8. minor Stebbing and S. deodara Stebbing; India; deodar. 

Platypodidse. 

Crossotarsua coniferx Stebbing; India; deodar. 

LEPIDOPTERA. 
Pyralldse. 

Euzophera cedrella; India; infests cones of deodar. 

Phycita abietella; India; infests cones of deodar. 

CELERY* 
(Apium graveolens. Family Umbelliferse.) 
A garden vegetable much cultivated for its edible stems. 

A. A CELERY PEST LIKELY TO BE IMPORTED. 

Acidla lieraciei Linnaeus. 

(Celery Fly. Trypetidse; Diptera.) 

Hosts: Celery, parsnip, Heradeum, Angelica, Ligusticum, Arctium, Artemisia^ 
Rumex. 
Injury: Mines leaves and stems, causing considerable injury. 
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Description and biology: Fly brownish yellow, scutelluni dark, hind part of thorax 
and abdomen shining black; head and antennte reddish yellow; length 5-6.5 mm« 
Maggot whitish. Pupates either in the leaf or in the soil (winter). 

DistribtUion: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 420, 421. 

B. OTHER IMPORTANT CELERY PESTS. 

LEPIDOPTEEA. 
PynUidae. 

^^Pioneaforfiealis Lhixueus and ^fcP. ferrugalis Hflbner; Europe. (See Cabbage.) 

DIPTERA. 
Asro]iiyild»« 

^Ph^omyza ajfinia Fallen. (See Tobacco.) 

C/KKKllrY* 
(See Plum.) 

CHESTNUT. 

{Castanea spp. Family Cupuliferse.) 

Deciduous trees and shrubs of America, Europe, Asia, and North Africa, producing 
edible nuts. The coarse-grained wood is much used for furniture, railway ties, and 
fence posts, as it is very durable in the soil. 

A. BETTER KNOIIILN CHESTNUT INSECTS LIKELY TO BE IMPORTED. 

Cuieullo elepbas Oyll. (Balaninus). 

(Chestnut Weevil. Curculionidse; Coleoptera.) 

Host: Chestnut. 

Injury: To chestnut fruit. Not easy to introduce. 

Description and biology, — Adult length 6-7.5 mm. A long egg-shaped beetle, red- 
dish yellow brown and covered with whitish scales. Pupates in ground. Larva feeds 
in fruit of chestnut. Eggs placed by female in nut. 

Distribution: Europe. 

Henschel, G. a. O. Die Schadlichen Foifet- und Obstbaum-Insekten, 1895, p. 91. 

Laspeyresia splendana Hfibner. (Carpocapsa.) 
(Nut Fruit Tortrix. Tortricidse; Lepidoptera.) 

Hosts: Chestnut; walnut; acorns. 

Injury: Attacks the nuts, often quite destructive. 

Description and biology. — Adult wing expanse 12-18 mm.; forewings whitish gray; 
basal patch gray, streaks of gray along costa; a large blackish brown area inclosing a 
silver-edged ocellated patch, in which are three or four black, longitudinal lines. 
Occurs in June and July. Pupation similar to that of codling moth. Larva, pinkish 
white; leaves fruit late in fall. Eggs deposited on young fruit, hatching in 10 days. 
(See text fig. 30.) 

Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 309. 

B. IMPORTANT CHESTNUT INSECTS. 

HEMIPTERA. 
Coceldae. 

Unarmored. 
Lecanium pulchrum King; Germany, France. ^ 

COLEOPTERA. 
Anobildae. 

Xestobium rufoviUosum DeGeer; Europe; bores in wood. 

Bostrychldie. 

Bostrychus capueinus Linneeus; Europe; bores in lumber and barrel staves. 
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Jfclalmaa hlppocailani Fabridiu and U. melolonllaLtoiiaivis; 1 



CttOdlvm mtetua DeOcer; Oeimany; bora in Tood at felled trees uid lumber. 

PitttdocoJatpit Indica Baly; India; adults destructive to inaorescence of Cttttarua «M>. 

Anitaiidnu ditpar Fabridva; Oermaiif; gellerfes tn wood. 
Dryocalti MbHia 'FtbrkAas; Oermany; gaUerlealnbark. 
ScoltiiutmaUBtctat.; Europe; galleries In cambium. 



TonrleUn. 

Tortrii eirldana Llmisas; Euiope; Eeeda on buds uid leaves o[ Cailanta imttara. 
Latpe^aia groagana Hawortb; Europe. (See Beeoh,) 




LITERATURE. 
LiliDmaeK, L. Die BohildBuae (Coceldie), 1912. 
Hsn, B. Der Faratschutz, 1SB8, lAOO. 
SoBADEB, P. Handbuch der Pflanientoankheiten, 3d ed., 1913, vol. 3. 

CHICOBT; 9UCCOBT. 

(Oichorium intylms Linnfeus. Family Compoaite.) 

The greater part of the chicory root used in this country is imported from Europe, 
although a email quantity ie raised in the United States. ImportationB of roote might 
very easily introduce pests. 

CHINABEBRT; UMBBELLA TBEE. 

(Melia caedarach. Family UeliacCEe ) 

The common chinaberry tree of the South originated in India. It has been intro- 
duced into the Imperial Valley, CalifOToia. 
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COLEOPTERA. 
Flat^stomldn (AnthriUds). 

^Arxcerusfatekulatut DeGeer; a cosmopolitan Insect, breeds commonly in the berries. This is a pest 
of many dried vegetable products and is very injurious in the Southern States. 

CHOCOLATE. 

(See Cacao.) 

CINCHONA; QUININE. 

(Cinchona, Family Rubiacese.) 
South American trees whose bark yields the quinine of medicine. 

A. AN IMPORTANT CINCHONA PEST. 

Boannla ereptucularia HtLbner. 

(Javan Cinchona Geometrid. Geometridse; Lepidoptera.) 

Hosts: Cinchona ledgeriana; elm. 

Injury: Very injurious to cinchona in Java; attacks elm in Russia. 
Description and biology: The larva attacks not only the foliage, but the bark of twigs 
and young branches, absolutely defoliating a tree when serious. 
Distribution: Java, Europe, Asia. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 338. 

B. OTHER CINCHONA INSBCTS. 

LEPIDOPTERA. 

COSBldSDV 

Zeuzera coffex Nietner; Orient. (See Coffee.) 

Pftyebldn. 

Clania variegaia SnellenhoBven, and C. erameri Westwood; Orient. (See Tea.) 

l4tfloeampkl». 

Odonestis plagtfera Walker; Java; defoliator. 

Metaruutria hyrtaea Cresson; Java, very important defoliator. 

IjymantrUdsB. 

Euproctit flexuosa Snellenhoeven; Orient; defoliator. 

CITRUS; ORANGE; LEMON; KUMQUAT; LIME; TANGERINE; 

GRAPEFRUIT. 

(Citrus spp. Family Rutacese.) 

Aromatic, glandular shrubs and trees cultivated in semitropical and tropical coun- 
tries for their delicious fruits. 

A. CITRUS PESTS UKELT TO BE IMPORTED. 

3f: Eriophyes oleivorus Ashmead. 

(O^nge Rust Mite; Lemon Silver Mite. Eriophyidae; Acarina.) 

Hosts: Orange, lemon. 
Injury: Blisters the leaves and fruit. 

Description and biology: Four-legged blister mite which attacks citrus trees and 
causes rusts on the fruit. 
Distribution: North America, South America, Bermudas, Australia. 

Marlatt, C. L. U. S. Dept. Agr., Yearbook, 1900, pp. 285-289. 

SoRAUER, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 121. 
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Bemlala glludl Kotinsky (Aleyrodes). 
(Giffard White Fly. Family Aleyrodidse; Hemiptera.) 

Host: Citrus. 

Injury: Frequently abundant on citrus leaves, exuding honeydew copiously, 
which forms a medium for the development of sooty fungus. 

Description and biology: Adult female about 0.69 mm. long. Pupa case greenish 
with purplish red eyes, about 1.26 mm. long and 0.63 mm. wide. Eggs uniformly 
dark brown in color, with apparently no pedicel. 

Distribution: Hawaii. (Supposedly an ilitroduced species.) 

EoTiNSKT, J. Bd. Agiic. and Forestry, Hawaii, Div. Entom., Bui. 2, 1907, p. 94. 
QuAiNTANCE AND Bakeb. Joum. Agric. Research, Vol. VI, p. 459 (1916). 

AleorocMithiui wogiaml Ashby. 

(Spiny citrus white fly. Family Aleyrodidse; Hemiptera.) 

Hosts: Orange, Capparis roxburghij Capparis pedunculosus. Citrus sp., Moms sp., 
Salacia reticulata, Kurrimia zeylanica, Guaiacum offidrwle, and Oestrum noctumum. 

Injury: Infests the lower surface of the leaves. 

Description and biology: Immature stages black, spiny. Pupa case about 1.4 by .89 
mm., elliptical; dorsum attached; eggs very small yellowish, sometimes reticulated. 

Distribution: India, Ceylon, Philippine Islands, Jamaica, Bahama and Cuba. 

Alenrothriziu porteri Quaintanoe and Baker. 
(Porter's white fly. Family Aleyrodidse; Hemiptera.) 

Hosts: Orange, Solanaceous plants, Schinus dependens, Schinus molle, JabotLcaba, 
Lippia citriodoray and Myrtus. 

Injury: Infests the lower surface of foliage. 

Description and biology: Pupa case .88 by .50 mm., elliptical; dorsum somewhat 
elevated, covered with cottony wax; the abdomen with a distinct keel; margin 
incised. Adults yellow with dark brown eyes. Length, .88 mm., forewing 1.04 
mm. long, without markings, but often uniformly clouded with dusky. 

Distribution: Chile and Brazil. 

' Apate monachus Fabricius. 

(Bostrychidse; Coleoptera.) 

Hosts: Orange, plum, almond, coffee, avocado. 
Injury: Very injurious. Bores in wood. 

Description and biology: Larva bores in bark and heartwood; sap and twigs in 
neighborhood of galleries blackened. 
Distribution: East and West Africa, Antilles, Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, -p. 490. 

Leptostylus prsemorsus. 

(Bark-borer. Cerambycidse; Coleoptera.) 

Host: Citrus trees. 

Injury: Attacks the stems near the ground or at the point of pruning, resulting in the 
ultimate death of the tree. May be introduced in nursery stock. 

Description and biology: Adult brownish with long slender antennae. Eggs are quite 
likely laid in dead or dying portions of tree after pruning. 

Distribution: Lesser Antilles. 

Ballou, H. a. Insect Pests of the Lesser Antilles, 1912, p. 81. 
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Pmvs dirt HUlra. 
(Fbilippine Orange Uotb. Hyponomeutidte; Lepidoptem.) 

Host: Orange, lemon, lime, majidarin, and cabuyao. 

Injury: lujureathebloBHomsoforangeaiidlemoii. 

Biology: Eggs deposited in the calices or peduncle of the flower; larvae upon hatch- 
ing bore through the incloaii^ parts, often destroying the calyx, pistil, and ovulee; 
pupate witliin the flower and also in leaves or forks of twigs or branches. C. F. Baker 
Btatesthatin the Philippine Islands "thelarvaof this moth lives just beneath the rind 
nest to, hut not in, the pulp. They produce the gall-like tumors which remain open 
at the tipB. The adult motha are of two slzee." 

ItwtrUiutityn: Sicily, Italy, Corsica, Ceylon, Australia, Philippines. 
Sssio, E. O. California State Board of Horticulture, Monthly Bnl., vol. 2, 1913, 

No. 11, p. 722. 
Sn.vEBTRi, F. Dispiense di Entomologia Agraria, 1911, p. 2S7. 
QpATLB, H. J. U. S. Dept. Agric, Bui. 134, 1914, p. 22. 



Fio. 31.— Lemon bueiMfly (PapUio demoteai), (Maiwell.Lefroy.) 

Wester, P. J. Dept. Public Instruction, Bui. Agric, Manila, P. I., 1913, Bui. 27, 
p. 60. 

PaplUO dcmoletu Liaainas. 

(Lemon caterpillar. Papilionidje; Lepidoptera.) 

Hosts: Orange, lime, lemon, and other citrus trees. 

Injury: Uefoliates citrus trees and is one of the commonest butterflies in India. 

Bioloffy: Eggs yellow and deposited on topmost shoots of the plant. On hatching 
the larviE are brown with white markings; when fully grown the color changes to a 
vivid green With lateral brown markings. Pupate on the plant. Adults lai^e and 
conspicuous. (See teit fig. 31.) 

Distribtitkm: India and South Africa. 
Maxwell-Lefbot, H. The Agric. Joum. of India, 1908, vol. 3, p. 239. 
Maxwbll-Lefboy, H. Indian Insect Peste, 1906, p. 174, 
NcptiopteiTi s^ttlferella Uooie. 
(Perak Pomelo Moth. Phycitidae; Lepidoptera.) 

Hosts: Pomelo, lime, lemon. 

Injury: Report«d to be very destructive to pomeloes in the residency gardens at 
Ewala Kangsft. May be introduced in the soil. 
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Biology: Eggs laid singly on underside of fruit; caterpillars, on hatching, penetrate 
fruit, incresteing size and number of galleries as each successive stage is passed; pupate 
in ground and emerge as adults in about 12 days. 

Distribution: India, Europe (?). 

Cotes, E. C. Indian Museum Notes, 1891, vol. 2, No. 1, p. 21. 

Pliyllocnistis eltrella Stalnton. 

(Citrus Leafminer. Tineidss; Lepidoptera.) 

Hosts: Citrus. 

Injury: Injurious to citrus nursery stock in India, attacking the buds and young 
foliage. May be introduced in nursery stock in Wardian cases. 

Description and biology: Adult, head, face, palpi, and legs white, antennae whitish, 
anterior wings white with two slender gray streaks, posterior wings whitish with pale 
gray cilia. Larvae mine the leaves of young nursery stock, the cocoon is usually placed 
at the edge of the leaf, which is rolled up. 

Distribution: India, Philippine Islands. 

WoGLUM. R. S. U. S. Dept. of Agric, Bur. Entom., Bui. 120, 1913, pp. 27, 28, 

and 40. 

Ceratltls catolrel Ou^in. 

(Mauritius Fruit Fly. Trypetidse; Diptera.) 
Host: Tangerine. 

Injury: Attacks fruit. ■'■•\ 

Description: Adult female fly 6-7 mm. long; male 5-6 mm. ^. ^ 

Distrihuiion: Seychelles Islands, Mauritius; Isles of Bourbon. 

Froggatt, W. W. Proc. Linn. Soc, New South Wales, 1910, vol. 35, pt. 4, p. 864. 

Dacus sequalls CoquiUett. 

(Large Australian Fruit Fly. Trypetidse; Diptera.) 
Host: Orange. 

Injury: Larvae feed on oranges. 

Description: Adult female length 8-9 mm. (excluding ovipositor). Front margin 
of wings with broad ferruginous stripe. Antennae long, and body wasp-shaped. 
Distribution: New South Wales. 

Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 26. 

Dacus omatlsslmus Froggatt. 

(Mandarin Fruit Fly. Trypetidae; Diptera.) 

Host: Mandarin. 

Injury: Breeds in fruit. 

Description: Adult female 6 mm. in length, general color chestnut brown to ocher- 
ous, dorsal surface of thorax black, abdomen ocherous with narrow dark indistinct 
transverse lines. (See plate xxvni, figs, a, c.) 

Distribution: New Caledonia. 

Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 28. 

IMPOBTANT CITBUS INSECTS. 

HEMIPTERA. 
Coccid«e: 

Armored — 

Aspidiotus {Aonidiella) subruhescens Maskell; New South Wales. Scale of female reddish brown, 

flat, subclrcular, exuvia central forming a slightly elevated boss. 
Aspidiotua (Chrysomphdlus) albopictua Cockerell; Mexico. Scale of female 2-2.25 mm. in diameter, 

dark brown and often covered with a white secretion, exuvia central and free of secretion. 
Aspidiotua ( Chryaomphalus) koebelei Townsend and Cockerell; Mexico. Scale of female 1.5-2 mm. in 

diameter, circular to suboval, light brown to grayish, exuvia to one side. 
Aspidiotw ( Chrysomphalus) peraonatus Comstock; Bermuda. (See Olive.) 
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Coceldn— Contbined. 
Armnrsd— Gontbin«d. 
AijMlotai ( C^ryiamphttlai) KOtiformli Cackerstl; Central America, Mexico. Scale of female large, 

Hat, occasfonall; nearly white, eiuvla orange colored and not olpptalDre. 
Atpldlotui(DliupidIoliu)iniintiilii'SfvstBad; Cnba, Pondrui trlfallala (Ctinu). BcaleoCremalel.fi-! 

mm. In diameter, sobclrcular, light yellowish brown, eiuvla central. 
*Aipldkitiu (Pitudamtdia) articuJatat Morgan; BsFbados (Windward Islands), British Qulona, Costa 

Blca, Forto Rico, Panama, Ecuador, Venemela, Nicaragua, Isle of Pices, Trinidad, Coba, Sicily, 

Meiko, St. Vincent, Domlnka. {SeeCoRee.) 
AtpOktai (Pieadamldla) tlaelacnt CoctfTaW, Hawaii. Scale of [emale 2.fi mm. ludismetar, blackleh 

ajid nsoally coveted by epidermis of the twigs. 
Aipldiotut {Ptettdaimlila) iuplti CockerelL Scale ol female 2.66 mm: In diameter, sabcfraulai, dark 

JilacUsb brows, eiuvla orange colored and to one side. 
Atpmotiu (PicudaeniHa) fimbrlatai Uaskell; New South Wales. Scale Ol female l.i mm., Bet, thfn 

and clrcolar. 
AtpUktut (Pimiaonldla) trilMHfiirmit Ot»»a: Ea'!t Africa, Japan, Braill. Scale of female 3-lJ> mm. 

Id diameter, semicircular, reddish hrowo. (See t«it ilg. 32.) 
Lepiioiaphti plntuefiirmit BomiM; German East Afrka, Canary IsUnda, Sicily. Scale of female I.7E-2 

nun. long, yellowish brown to dvislty brown, curvad or mytOIIorm. 
Parlicorla colioiulllna Berlese and Leonardi; Italy, Sicily. (Bee OUvg.) 
PorlnWrio dnara Doane and Haddon; Society Islands on orange. Scale of female chcular, slightly 

convex, pate brownish gray. 

Partatoria Hnfraii Maakell; China on orange. Scale of te- 

male usually ancmstlug twigs. 
^Parbusria ilzpphiu Ln«s; Italy, Sicily, Philippines. 

Often received on Imparted lemons. Scale of female 

black. 
Unarmored— 
AkfTvui puiufotiu Cockerell; Oreoada; CUrm nuHea 

atida. Female scale abont 3.S mm long, bemispberl- 

cal, pale ocbreoos. i 

Cocmt vMdlt Qnea; West Indies, Ceylon, Montserrat. '' — 

(See Coffee.) 
Ctwcut hapaUvim Linnaeus; cosmopolitan; oi 

palm. (See pi. jj, fig. *.) 
Jcerira inoruttmatniii Klley and Howard: Ecuador, Montserrat, Forto Rico. Female reddish yellow, 

antenns and legs black, waxy secretion white, corrugated long wax tufts prolmde from tbe body. 
Ictna HfdkcUarum Wcstwood; Seydielles Islands, Mauritius, Madeira, Japan, Madagascar. Femalt 

atxnitfi mm. In lengtb, egg sac snow white, many long tDvny hairs on dorsal aspect. 
OrOucia prsilonQa Douglas; Jamaica, Trinidad, Brazil, British Guiana. Female long, narrow, pitchy 

black and covered with snow-white wary laminatlonH. 
HfiOrthiiiai'Btipiit Douglas; cosmopolitan; citrus, tea, etc. (Bee pi. rv, flg. 1.) 
Pmiioaiccat filamenliaui Cockoell; Jamaica, Japan, Uaorltlus, Hawaii. Female about 3 nrni long, 

gray, covered with white seo-etioiis, antamie T-jolnted. 
:iiPteudoe<Kta) cUrl Risso; citrus, coHee, tobaceo, cotton. (See pi. n, Hg. S.) 
PtUvlfmia lurantif Cockerell; Japan. Female usually on underside of leaf, wltli white oviiao about 

G mm. long, suboval. 
J^t^norfa ceOuIou Oreen; Ceylon. Female Including ovisac 1.6 to 6 nmi.lnlcagtb, ovisac snow white; 

female shrivels alltc gestation. 
Talialisthla citriala Kuwsna; Japan. Femalefree from the plant and resting upon tb 

to TJaponka. 



Hagen; Australia. (Bee Apple.) 

COLBOPTEHA. 
u Fabrlclus, and var.tenuimccEiIiitiu Waterhouse; Hawaii, FhHippinea, Japan, Java. 

SaitryclMpiit jtiaila Fabrlclus; Australia; bores In tiees. 

CenunbyddK. 

Uracanltuf erfptdphasai Olivier; Australia; bores in tnmki. 
..In-odnuf nccenO/ffl- OUvler; Brazil; bores In trunks of orange, tangerine, Ihnes, lemons. (Bolotim 

Agricultural ser. IS, pp. loee-toTz.) 
iHplDBlumaratuiKJIcaUtSerrllle; Biaill; glrdlesBndbareBintwIgs(Bal. Agrlc.,ser.lS,pp. 1073-ID8I). 
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OrOorrUnai efUnirtrulTlt Fttaidia; Aoatnlla; bans in wood-[Pnodi, Handbook Dastr. Ids. Vic- 

Mb, pt. 4, p. SI}. 
Oratmimat TtUi EIrbj; BraiU; IiCMi kmi HmDSli In Mema and trunk! ol onugc. (Bol. Aftlc^ ser. IS, 

pp. lOSl-lOU.J 

AtapreiiM sUrfdotiu LlnnKOi: Wen ludka. (Be* Sueu cum.) 



FaplUii Idxat Fabridosi Brull; l«ed> m Mtage. 

DIPT ERA. 



AnuMrcpibi/ntercttlu Wledemum, attacks oranges. (See Fruit.) 

AnoMr^Aa Ju^iu Loew; Ueitco; attacta annge and sweet lime. (See Fruit.) 

.BacfroHn frimil Froegatti Orient. (See Fruit.) 

a7B<l(ifeaj9<laHWledenianii,attack> COmaanmUum, C. frandli (iaumana), O.japonia, C.UmonU 

and C. noUUi. (See Fruit.) 
Daciaftrratintat Fabridiis; India, etc. (See Fruit.) 
Daeiu itveriiu Coquiiiott; India. (See Fruit.) 
Dam ■patrifloTK Froggatt; FIJI: attacks orange, lemon, and lime. [See Fruit.) 



Ho. 33.~Tlie clover-root curcuUo (SUnia ttiijAdiibiy. Adult, larva and pupa. Orestl? enlarged 
(Wildennoth.) 

CLOTEB. 

{TrifoUum app. Family LegumliioMe,) 
There are many species of clovers used as forage crops in various parts of the world . 
Although clover is usually only imported as seed, several very serious toKage peste 
have been introduced from Europe. 

The laalocEimpid moth, Laiiocampa tri/olii Ep.. of Europe and Asia Minor, is in- 
jurious to clover. Many weevils of the genus Sitona not mentioned below are in- 
jurious to clover in Europe. They breed at the roots, but several have been imported 
into the United States. The weevils of the genus Hypera (Phytonomus) are equally 
dangerous to clovers. They breed externally on the foliage. Several European 
species have estabUehed strong colonies in tliis country. The weevils of the genus 
Apion {e. g. A. apricans Herbst) often breed in the heads of clovers and many of 
them are very dangerous. (For Agrious linmiua Linnieus see Tobacco.) 
Sltona spp. 
(Clover root weevils. Curculionidie; Coleoptera.) 
Species: S. lineata linnteus; Europe (England); adults feed on peas, beans, etc., 
larvffi feed at roots of these and clover and lucerne. :+:S. flavesceni 
Marsh.; Europe, introduced into America; clover, beans, peas, Galtga 
officinolit. ^S. kispidula Fabriciue; Europe, introduced into America; 
clover, peas, Gakga officinalis. (See t«xt fig. 33.) S. linruellut Gyllen- 
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hal; Europe; lucerne. 5. meliloti Walton; Europe, Melilotui offianalit 
Derr. S. svldfroM Thunberg; Europe; clover, AtripUx haaCata L. 
Deecription: Elongate grayish or brownish weevils with short blunt beak. The 
larvs breed at the roots of plants and in nodules. Import&nt peets. 
Baboaqli, F. Rassegna Biolc^ca Rincofori Europei, 1883-1887. 
* nUeeotiOKua plelrosMi Fabrlclua. 
(Imported clover weevil. Curculionidse; Coleoptera.) 

This is a recently imported weevil which attacks clover in New England. (See 
text Sg. 34.) 

Bfptn (Phrtonomus) gpp. 

(Clover-leaf weevils, Curculiooidte; Ooleoptera.) 

Species: ^H. punctata Fabricius; Europe, introduced into America; clover, and 
alfalfa. 'df^H. melet Fabricius; Europe, introduced into America; clover, 
alfalfa, grasses. :)^S. niffn- 

roilrU Fabricius; Europe; in- "^ 

troduced into United States; i 

clover, alfalfa, Ononis, etc. 1.^ 

B. milea Paykull, Europe; jg 

clover. B. murina LinoEeus; 
Europe; alfalfa, clover. JB'. 
variabilii Herbst; Europe; 
clover, beans, cabbage, rasp- 
berry, potato. B.'ononidis 

Chevrolat; Europe; clover, -^^ 

Orumv vwcoaa. \. 

Injury: These are all serious or potential ^TTTf^^ 

pests and easily distributed. (See Alfalfa.) "LUJ-L^-J* 

Dei^ption and biology: The clover-Ieat 

beetle, B. punctata, is very familiar to 

most entomolt^ists in this country. The 

other species ace of similar form but dif- 
ferent colors of brown, gray, or green. The lacvse feed externally on the leaves and 

pupate in silken cocoons. 

Baroaoli, p. Rassegna Biologica Rincofori Europei, 1S83-1S87. 

COCONUT PALBL 

(Cocoi nud/era. Family Palmacese.) 

A large palm cultivated for ornament and for its edible fruit. It is grown in Florida 
and California as an ornamental tree. (See Palms.) 

COFFEE. 

{Coffea aralnca Linnseua; Coffea liberica Hiem. Family Rubiacece.) 

C-oftee is grown in Africa, Asia, Central America, South America, and many of the 
islands of the PaclQc and Atlantic. Although not grown in the United States proper, 
it is an important product of Porto Rico, Hawaii, and the Philippines. The importa- 
tions of the beans into this country are enormous. Where beans or seedlings are 
imported into the Territories above mentioned, there is danger of introducing noxious 
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A. BETTER KNOWN COFFEE INSECTS. 

Tetranycbus b'toeulatiis Wood-Mason. 
(Coffee Red Spider. Tetranychidse; Acaiina.) 

ffost: Coffee, tea, tomato, Firmiana colorata, ArUhocephdliLS cadamba. 

Injury: Injures plant by sucking juices. May be easily imported on nursery stock 
and might attack other crops if introduced. 

Description and biology: A tiny red spider very like the common red spider of this 
country and likely to be as dangerous. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913. vol. 3, p. 97. 
Cotes, £. C. Indian Museum Notes, 1896, vol. 3, pp. 48-56, 2 figs. 

Xyleboms eoffen Wurth. 

(Coffee Beetle. Scolytidae; Coleoptera.) 

Hosts: Coffea arahicaf C, rohustaf and C. liberioay Erythrina lithosperma, Melia azeda- 
rack, Cacao, Cinchona ledgeriana. Occasionally feeds on Hevea brasUiensis, although 
the sticky excretion of the plant catches and holds the beetles, resulting in their 
death. 

Injury: Considered injurious to Coffea rohusta, and it is recommended that this plant 
be discontmued in order to drive the insects to bruised or injured Hevea brasiliensis. 

Description and biology: Adult male beetle 1.1 mm. long and 0.55 mm. broad; adult 
female 1.6 mm. long and 0.8 mm. broad; color shining brown. Bores in galleries in 
the wood. 

Distribution: Dutch East Africa, Java, Tonkin. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 574. 

Zeuiera colIesB Nietner. 

(Red Coffee Borer. Cossidse; Lepidoptera.) 

Hosts: Coffee, tea, cacao, cinchona, Acalypha marginata, Anona muricata, DwrarUha, 
Grevilleay Persea gratissima, Photiniaf Santalum album, Swietenia mahagoni, cotton. 

Injury: Bores in the wood or stalks. 

Description and biology: Moth wing expanse 40-46 mm., head and thorax gray, with 
black ^K)ts; wings white with blue black spots, abdomen black with white hair. 
Bores in the wood. Pupates in larval bore near exterior. The pupa emerges partially 
before escape of moth. 

Distribution: India, Ceylon, Java, Kamerun (German East Africa). 

SbRAUER, P. Handbuch der Pflanzenkrankheiten, ed. 3, vol. 3, 1913, p. 321. 
Maxwell-Lefroy, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 156, fig. 41. 

Leucoptera coffeella Stainton. 

m 

(Coffee Leaf Miner. Lyonetiidae; Lepidoptera.) 

Host: Coffee. 

Injury: Is said to have caused a loss of about 20 per cent of the crop in Brazil, 20 to 
30 per cent of the leaves infested in Porto Rico, and a serious enemy in Cuba. Con- 
sidered the worst of all coffee pests. Likely to be introduced on plants. 

Description and biology: Adult moth 2.5 mm. long, silver gray color, tipped with 
black on posterior end. Eggs deposited in small slits made in the leaves; the larvse 
hatch within 4 to 6 days, live within the leaf about 3 weeks, and then leave the inte- 
rior of the leaf through the upper epidermis and form a web, pupating on under sur- 
face of the leaf. The adult hatches in from 3 to 7 days. 

Distribution: Porto Rico, Brazil, Cuba. 

Cook, M. T. Est. Centr. Agron. de Cuba, Bui. 3, 1905. 
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B. OTHER IMPOBTANT COFFEE INSECTS. 

HEMIPTERA. 
Cocclds: 

Armored — 
^Aspidiottu (Pseudaonidia) artictUatuts Morgan; Venezuela, Jamaica, British Guiana. Adult female 

2-2.25 mm. in diameter, semitransparent, pale brown or yellowish. 
Lepidoaaphes eorrugata Green; Java. Adult female, scale 3-4.5 mm. in length, 1 mm. broad, dull black, 

thick, opaque, with many curved transverse corrugations. 
Unarmored— 
AsUroUcanium coffex Newstead; German East Africa. Liable to be introduced on leaves and twigs. 

Adult female, test golden yellow, margin fringed with golden yellow glassy filaments; test of old 

specimen opaque grayish with bottle-green markings. 
Cerococcus ornatiM Green; Ceylon. Liable to be introduced on twigs. Adult female enclosed in test 

of wax whidi is purplish brown, on eadi of the sloping sides are two wax ridges; length 2>2.5 mm. 
Ceroplaatea ceriferus Anderson; German East Africa. On Coffea arabica. (See Citrus.) 
Ceroplastes vimonioides Newstead; Uganda. Liable to be introduced on leaves and twigs. Adu^t fe- 
male, covered with wax, test dark cinnamon to brownish, young female star shaped. 
Cbccus viridis Green; Brazil, Ceylon, India, Mauritius. Liable to be introduced on cuttings and 

foliage. Adult female 2.5 to 3.25 mm. in length, breadth 1.5 to 2mm.; pale green with loop of blackish 

spots on dorsum. 
Leca-nium caudatus Green; Ceylon. Liable to be introduced on cuttings and foliage. Adult female 

3-4 mm. in length, 2-3 mm. in breadth; oval, narrowed in front broadly rounded behind, bright, 

castaneous. 
Ortheziola fodiens Giard; Guadaloupe. Liable to be introduced on roots. Adult female 2 mm. long, 

1.5 mm. broad, tawny red provided with 1 aminations. 
Pseudococcus coffex Newstead; Java; Liberian coffee. Adult female covered with densely felted plates 

cf white secretion. 
Pseudococcus virffatus Cockerell; Jamaica, Mexico, Hawaii. Liable to be introduced on foliage, 

branches, or roots. Adult female 4-5 mm. long, white mealy brown above with caudal filaments 

about half the length of the body; antennse S-jointed. 
Pulvinaria camelicola Signoret; Hawaii. Adult female 2-3 mm. in length, ovisac from four to eight 

times length of insect. 
Pulvinaria ficu8 Hempel; Montserrat, Antigua, St. Kitts. Adult female length 5 mm., width 2.25 

mm.; ovisac white and fluffy; antennse 8-jointed. 
Puivinaria mammex Maskell. Adult female before gestation about 8 mm. long. Ovisac large, snow 

white, forming a mass of loose cotton. 
Rhizoecus doti Giard; Guadaloupe. Liable to be introduced on roots. Adult female elongate, anal 

tubercles prominent; antennse 5-Jointed. 
:iicSais8etia nigra Nietner; Costa Rica, Ceylon, India. Liable to be introduced on cuttings and plants. 

Adult female length 3-5 mm., breadth 2-3 mm.; black, oval, convex with dorsum occasionally form- 
ing a pronounced hump; a longitudinal carina is often present. 

THYSANOPTERA. 

•^HelvoOiripi rubrocmctus Giard; West Indies, Ceylon, Uganda, Florida; attacks Coffea liberica. (See 
plate ^.) 

COLEOPTERA. 
Bostryclildae. 

Apate mojiachua Fabricius; Africa, West Indies. (See Citrus.) 

Cerambycidse. 

Monohammtu fistuUUor Gwmar; Java, Sumatra, Borneo; bores in wood. 

Bixadua sierricola White; Sierra Leone to Kamerun; very serious borer. 

Coptops fusca Olivier, C. hidens Fabricius, Barseu^ sordidus Olivier, Stemotomis imperialia Fabricius, 

8, regalis Fabricius, Moecha btZttneri Kolbe, M. molator Fabricius, and Frea maculicomis Thomson; 

West Africa; bore in wood. 
ArUhores asperula White; East and South Africa; a very serious borer. 
Frea marmorata Gerstaecker; East Africa. 
Praonetha melanura Pascoe; Java. 

Nitocrii ummbiea Kolbe; East Africa; a very injurious borer. 
Xylotrechu8 javanicus Lap. et Gory; Java; bores in bark and wood. 
Xylotrechus quadripea Chevrolat; India, Ceylon, Burma, Siam, Tonkin, Philippines; bores in bark and 

wood. (See text fig. 35.) « 

BraehyihlnldsB (Otiorliynclild»). 

Hypomecea curiue SchGnherr; eats the foliage of young plants in Java. 

Pachnxua liiua Germar; breeds at the roots, the larvse gnawing the bark, in C^ba. 

Pachnxus azurescetu Gyllenhal; breeds at the roots, the larvse gnawing the bark in Chiba. 
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Cialopat paneion Fkbrlclui: t««ds on tbe foUac* In Uuirltliu and BcunJoa, 
aeemrmu fM^HiudaRu Chaviolat; [wds w Iws on tha Iutcs Id Vtoeiuela. 
RSadinotttput nodMrmu Eolbe; fa«il> on tba laavts to Oerman Eut Ablca. 



Ha^ftdom; Oarman Eaat Urloa; bom In Bukoba coSaa and Oaga tUmpttfaa. 
LEPIDOPTEEA. 
Ocraun East AtHcA; attaoka beau. 



acbMMwt. 

PanualtpHa Cr-i lavs; serlotu. 



Clsnla cranwrf Wutwood and C. twHwola SnaUenboavan; Otiant. (8a« T«a.} 



I>aiydUra nutidoM HtlbDar, Zl. mliona Uoore, O. 
tticoiUflUoora and Ornla poMioi Walker; India, 
Oflmi, Java; delOUaloni. 



TrrpetldK. 

AnattTijiia fnteTcahu Wiedemann. (See FruJt.) 
CmilUiiait'UKMWiedeDUiin; attacks Oif«anitica, 
(Bee Fruit.) 



{Family Pinacese.) 






Under thia heading are treated the insect 
peeta of Douglas spruce (Pseudotmiga), fir 
(Afnes), hemlock spruce (Tntga), larch (£am), pine (Pinug), and apruce (Pieea). 

This grouping is due to the tact that these trees have so many peata in common 
and also because of a confusion in foreign and home literature of the names pine, 
spruce, and fir. 

A. IMPOKTANT INSECTS ATTACKING VARIOUS COinFEBS. 



iris I/aporte et Gory; DUdoiue etythmrus WUM. 
(Cypress Borers. Buprestidee; Coleoptera,) 

Hoatt: Murray pine {Pimit frenela), Lambert'a cypress (Cupreiem lambertiarta). 

Injury: Very destructive to the wood, boring under the bark and into the wood. 

Docription: D. acalarii is the larger species. Both are greenish in color, with the 
elytra largely reddish brown except tor green basal stripes and yellow discal apote. 
The median line of the thorax ia yellow between two black or brown fascise. Larvee 
yellowish white. 

Distribution: Victoria, Australia. 
French, C. Handbook of Destructive Insects o£ Victoria, pt. 5, 1911, pp. 44-50, 

pis. 106, 107. 
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Tetroplum castaneum LinnsBus. 

(Spruce Borer. Cerambycidee; Coleoptera.) 

Hosts: Larch, spruce, pine, fir. 
Injury: Bores in the wood. 
Distribution: Europe, Siberia. 

NtJssiiiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 136-139, 

figs. 108, 109 (T.fuacus, T. luridus), 
SoRAUER, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 495. 

Bracliyrlilnus (OtJorhynchus spp.). 
(Coniferous Root Weevils. Brachyrhinidee (Otiorhynchidse); Coleoptera.) 

Species: B. niger Fabricius; Europe; pine, larch, spruce, maple, alder, ash, service 
berry; breeds at the roots and the adults attack the foliage. JB. fuscipes OUvier; 
Europe; spruce. B. perdix Olivier; Europe; spruce. ^B. ovatus Linnaeus; Europe, 
United States; spruce. A very important pest of strawberries, conifers, and green- 
house plants. B, singularis Linnaeus; Europe; spruce, fir, and many other plants 
(see Grape). B. sensitivus Scopoli; Europe; spruce, Weymouth pine, Douglas 
fir. B. irrUans Herbst; Europe; pine, beech. B, armadillo Rossi, B. aurifer Boheman, 
B. egregius Miller, B.fvMo Schrank, B. vnflatus Gyllenhal, B. jovis Miller, B, lepidop- 
terus Fabricius, B. hratterii Boheman, B. morio Fabricius, B, multipunctatus Fabri- 
cius, and B. septentrionis Herbst, are reported on conifers in Europe. 

Description: BlsLckf oval weevils, with broad blunt beaks. Breed at the roots 
of plants and are very destructive. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, ed. 3, vol. 3, 1913, p. 54. 
Baroagli, p. Rassegna Biologica Rincofori Europei, 1883-1887. 

Magdalls spp. 
(Coniferous Weevils. Curculionidae; Coleoptera.) 

Species: The weevils of this familiar genus are very destructive to forest trees, breea- 
ing under the bark but entering the wood. They are very easily distributed in logs. 
M. violacea Linnaeus; Europe ; attacks 3 to 10 year old pines, larch, and fir. M. phlegm- 
atica Herbst; Europe; spruce and pines. M. duplicata Germar; Europe; spruce, Pinua 
silvestris. M. memnonia Gyllenhal; Europe; pine. M. nt/a Germar; Europe; pines 
and other conifers. 

Bargagli, p. Rassegna Biologica Rincofori Europei, 1883-1887. 

Dendroetonus mlcans Kugelann. 
(The Large Bast Beetle. Ipidae; Coleoptera.) 

Hosts: Principally spruce (Picea). Occasionally pine. 

Injury: Quite destructive to trees from breast height down to and including roots. 

Description: Beetle elongate, nearly dull black, with loug gray-yellowish hair not 
densely set. Wing covers punctate striate, antennae and legs yellowish red; 8-9 mm. 
long. 

Evidence of infestation: Free resin flow out of holes about 3 mm. in diameter. Mixed 
with boring dust, it hardens in the air in white lumps. 

Distribution: Germany, France. 

NussLiN, O. Leitfaden der Forstinsektenkunde. 1913, pp. 246-249, fig. 211. 
JuDBicH, J. F., and Nitschb, H. Lehrbuch der Mitteleuropaischen Forstinsekten- 
kunde. I, pp. 458-462, 1895. 
55266—17 5 
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IlM typographus Llnnspos. 
(Eiglit -toothed large spruce barkbeetle or ** typographer." Ipidse; Coleoptera.) 

Hosts: Spruce; rarely larch and Scotch fir {Pinus silvestris,) 

Injury: Bores in bark and sapwood: while usually secondary, it also attacks 
healthy trees when very numerous. Recognized as the most dangerous bark-beetle 
in Europe. 

Description: Beetle black or brown, cylindrical, 4.5-5.5 mm. long, 8 teeth on mar- 
gins of elytral decli\dty, of which the 3d on each side is the laigest and with rounded 
apex. 

Evidence of infestation: Shows only when the tree begins to react by changing 
color of foliage. 

Distribution: Lapland to Alps, wherever spruce grows. 

NtJssLiN, 0. Leitfaden der Forstinsektenkunde. 1913, pp. 269-272, fig. 238. 
JuDEicH, J. F., und NiTSCHE, H. Lehr])uch der Mitteleuropaischen Forstinsekten- 
kunde. I, pp. 506-516, figs. 167-169. 1895. 

:lcTointeus (Myelophllus) plnlperda Linnaeus. 

(The large or black pine pith borer or "forest gardener." Scolytidse; Coleoptera.) 

Hosts: Pine. 

Injury: Tunnels under bark of trunk and branches. Young adults feed on pith of 
1 to 2-year old shoots. Attack sickly and quite healthy trees and invariably cause 
their death from above downward. Attacks thin, smooth bark of trunk and branches 
and heavy barked portion of lower trunk of living felled or sickly trees. 

Description: Beetle elongate, 3.5-4.5 mm. long; proboscis finely and not densely 
punctate; elytra finely punctate striate, posteriorly with a row of brush-bearing small 
tubercles. 

Evidence of infestation: Fading and (tying tops; long vertical galleries in bark. 
Twigs hollow at tip with pitch tubes at base. 

Distribution: Europe. 

NtJssLiN, O. Leitfaden der Forstinsektenkunde. 1913, pp. 243-246, figs. 207-210. 
JuDEiCH, J. F., und NiTscHE, H. Lehrbuch der Mitteleuropaischen Forstinsekten- 
kunde. pp. 462-472, figs. 145 and 146, 1895. 

Bupalus plnlarius Linnaeus. 
(Pine Geometrid. Geometridae; Lepidoptera.) 

Hosts: Pine, spnice, fir. 

Injury: Feeds on foliage and young shoots. 

Description and biology: Male moth bright yellow, female bright reddish brown, 
both marked with dark brown. Larva green, with three white dorsal lines and two 
yellow lateral lines. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 337. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde 2d ed., 1913, pp. 385-390, figs. 

315-317. 

Dasychlra selenltica Esp. 

(Larch Tussock Moth. Lymantriidse; Lepidoptera.) 

Hosts: Larch, pine, sainfoin, herbs, hardwoods. 
Injury: Defoliator, especially injurious to young trees. 

Description and biology: Moth brown; male olive brown; female brownish black, with 
white crescent and wavy line on wings. Larva black, with dark-gray hairs on black 
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warts, and the fourth to eighth segments each with a yellowish gray brush of hairs 
tipped with black; first segment with black hair pencil, eleventh segment with two. 
Pupates on surface of ground in a cocoon. 
Distribution: Germany. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 384. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 1913, 2d ed., p. 376. 

Laspeyresia duplleana Zetterstedt. 
(Fir Bark Tortricid. Tortricidse; Lepidoptera.) 

Hosts: White fir {Abies pectinata)^ juniper {Juniperus)^ spruce (Picea excelsa). 

Injury: Breeds in the bark and possibly sometimes the twigs. 

Description and biology: Moth 15-16 mm. in wing expanse; forewings dark brown, 
with a white crescentiform spot at middle and finer markings beyond. The larva 
breeds from fall to spring under bark. Its life history is not definitely worked out. 

Distribution: Europe (Germany). 

NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 411, 412, fig. 

343. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 281. 
Hess, Richard. Der Forstschutz, 1898, vol. 1, pp. 485, 486, hg. 173. 

sicEnarmonia pinlcolana Zell. 
(Gray Larch Moth . Tortriddae ; Lepidoptera . ) 

Hosts: LariXf Abies y Siberian stone pine {Pinus cembra L.). 

Injury: Attacks the needles. 

Description and biology: Moth^ wing expanse 18-22 mm., forewings shining light 
gray with brown markings. Larva dark green with darker stripes, head and thoracic 
shield black. Feeds under webs on the needles. 

Distribution: Europe, Siberia, North America, but serious only in Europe. 

SoBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, v. 3, p. 286. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 419-422, figs. 
354-355. 

B. OTHER GENERAL CONIFEROUS PESTS. 

HEMIPTERA. 
AphididiB. , 

^ Mindariu abietinus Koch, a plant louse; Europe; attacks young shoots of Abies pedinata and bark 
of Picea. 

Phylloxeildn. 

Pinens sibiricus Cholodkovsky; a gall louse; Russia; attacks Pinut cembra and Picea in alternating! 

generations. 
Pifuiu orieiUalia Dreyfus and P. pini Koch; Euroi>e; attack Picea orientalia, P. excdsaf Pintu man- 

tana, P. aUvettrit, and P. Hrohus, its (generations alternating on pine and fiir. 
Pineus etrobi Hartig, gall louse; Europe; atta'jks Pinua strobits. 

Aj^rastasia pectinatas Cholodkovsky; gall louse; northeast Europe; attacks Abies and Picea. 
Dreyfusia nuesslini C. B.; gall louse; Europe; attacks Abies nordminniana and Picea. 
:^Drefifusia picex Ratzeburg; gall louse; Europe; attacks stems of Abies pectinata. 

Chermes virtdis Ratzeburg, a ^11 louse; Europe; attacks Larix and Picea. 
3tc Chermes oMe^ Kaltenbach, a gall louse; Europe; attacks Larix, Abies pectinata, Pinus cembra, P. sil- 
vestris. 
Cnapkaiodes strobilobius Kaltenbach; gall louse; Europe; attacks Larix and Abies. 
Cnaphalodes lapp<micus Cholodkovsky; Europe; attacks Picea and Larix. 

COLEOPTERA. 
MelandiyiiUe. 

:l\^8eTropalpus barbatus Schall.; Europe; bores in the bark and wood of Abies pectinata and Picea. 

Bostiyelildn. 

Apate moUe Linnseus; Europe; bores in bark-stripped wood of conifers. 
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AnlAazio gtudrJpunfAzOi Llnnffiiu; Germany; boreaiasti 
ol spruce {PIcea). 



ig iTHSHod branchci of older 



Dnlopiai ntnrfinoliu Lln- 

tbe Tools or seedling and 
yfarllng flr, ploe. and 



Cerambrcldte. 

^ Hj/lotTupa bajnlua L i □ - 
nieus; Europe; bores In 
the flnlshed lumber, es- 
pecially building tim- 
bers and fiinilture ot 

Momlianimat nrlor Fab- 
rlcius and tulsr Llnnmis: 
Europe; attack bark and 
wood of flr and spnjca- 

Poi^oJtoeAiena fiudculaiut 
De Gear; Europe (Ger- 

wood of spruce, pine, 
and St. 

nieus; Europe; bores tai 
the vood of larch, spruce , 
pine, and flr. 
BracbytlilaMae (OUorhrn- 
chUn). 

ifilalUtit atomariut 
Olivier, if. laiicii Chev- 
rolat, if. nuUJe Germar; 

adults InlUTB the buds of 
conifers; tbe Istteb breed 



Bflabitit MUtU Lbmmus, H. falaui Rossi, and H. plcnu De Gear; Europe; breed Ih tbe bark and 

wood of canlfars. These are very Important weevils. 
PitvOa AoreiPnlai Herbst, P. mtabu Fabricioa, P. piax 111^, P. pind Linnieiis, and P. pMpAiiui 

Barbst; weevils: Europe; breed under bark of ptnee, spruce, and flr. <See text flg. 3fl.) 



tr Llmueos, B. (JcnfiifM, R. portalui flermar, R. 2i|riq«riiu Uamh., E. alrafViiJanu Fer- 
ns, K. iruRcorum Germar, and K. cjiIfiuMnu Boheman; Europe; bm in the trunks and rotten 
wood of phies, spruce, and fir. 
Riimaiiii Mmi^ftmli SCebblng; India; bores In tbe wood of Piniu txcdta and pica nurindi. 
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■pidn. 

Crfrpialtit abUlii TUUtbiarg; Europe; attacks fli (Abitt ptcHnilaj, apruce (Pktt eictlia), and pine. 

C>w»alu» wKuoriai Welsa; Europe; attacks young fit, spruce, and pine. 

Crfjilialvt boiiciUlie Stebbln;: India; attacks Bpnice and Pintu ImvJ/oIis. 

Ciyjihaiiu piam Ratabtas; Europe; attacks ^ Aiu pMlnala and lareh. 

Crypiargai jnuiUai Gflltubal; Gsrmanf ; attacks spruce, fir, pine (Pinui itrobiu and P. pinaturi. 

and latch. In tbe Himalayas this species attacks Pinm ticelta and Piaa mwliiiio. 
DryocmU! aulograpliai Ratieburg; German;; attacks spruce, fir, and pine (Ffnut itrobui). 
Bifiutri lUienuattu Erlohsoa; Germany; attacks pine and spruce, 
Hvbuttt itatmamu Erlchson; Europe; attacks spruce and Pinui ctmbn. 
ByliutaMmalayemaSt6Va\as; India; attacks i>tc«i nuln. 
Bylurivpl peOlalui Oylleolial; Europe; attacks Pinw lilvritris, P. ttrobat, P. pJiHo, P. aualrlacB 

P. marlMma, larcli. and spruce. 
/pi amUimu EkboS; Etuope; actacks spruit, pine, fli, and larcb. 
^cmt^ric Haer; F.urope; BtlackalBTchand PlnuHTnbra. ^ 

Ip>du]Jlalui Sahlberg; Finland and Ural; apruce and pine. 

ftu tetitnlatut Boemer; Europe; sprace and pine (Pintu aunrlaca and P. pimiUr\. 
Ipt riibeiitrot^ Stabbing; India; Phtat tadia and Ptcn ntorinds. 
;)c/pi IITKVFipAiH Llnmits; Europe; attacks spruce, larch, Scotch tir (PItuu iHeeHrWi, 
Tomleat ( UtekipMlia) minor Haitlg; Europe; attacks pine and spruce. 



Fia. 37.—Barkbuetle (FUyo^nei ckalctvripliMl, (Eckstehi.) 

^ Tomieui {Mi^ilophitai) plnlperia Llnnnus; Europe to Japan: pines, larch, sprucr. 
OrtioWtnlnu mluraJii Gyllanhal; Europe; spruce, fli (picM acOa), pine (Piniu aaiMiKa and P. 

MUwtlrii). 
OrtiMeniicut lariat Fabrlclus; Europe; attacks fir {Abia pccttnota), larch, spruce,plne (Pintu lU- 

OrflWWmtaMproiiniM Elchofl; Europe; thin bark of upper stems o( pine and apruoB. 

Pitnofena MderUattu Herbsl; Euiope: larch, spruce, and pine (Pintu atuA-iata, P. ilrobiu, P. pinatttf, 

P. lilcatrU). 
Pltsogena iiitridenlotui Etchafl; Germany, France; pioa, llr. 
Piifofena dv^osrapbai Llmu^us; Or (Abia peclinata), spruce (Picn cicclta), pine (Pintu tircfriul, 

larch. (SeeteitflK. 37.) 
PltHOftnet amifcTx Stebblng; India; blue pine (Pintu cicrLn), Chilgoia pine (P, fcnirdiatu), flt 

{PicjB morimio), (8"c plate XI, flg. Ja-e.l 
Pityoftnu pllidaii Reltter; Europe and Asia Mbior; Piniu ausfrioca and Ilr. 
PihiogiTut qvairi^iu Hartlg; Europe; Pintu illtuttit and Si' 
PilyoKrinei etirtidftu Gerniar: Europe; spruce (PiMn tccclia) 

Pit^iyptitlumu mferoiinip^tu Llnn»us; Europe; attacks Abiii ptcliaala, Pmidolsufa mucroi 

ticelia, Pima ilrolna. 
Pall/enphvi major Btebblng; India; Prni« /laUa, Picea morinda 
Pctji^nipliu pint Stebblng; India; Pinut (KClni, PiCHi mcrinds 
PolKTaphm pnlvgrapkui Llnnffius; Europe; spruce, fir, pine (Pintu »iit«Mrf«, P. »(n*a»). 
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IpMflB— Continued. 

Polygraphu* tubopaeut Thomson; Europe; spruce, pine. 
Xylechinua pilo»u9 Knoch; Europe; pine, spruce, larch 
XyloUrus lineatm Olivier; Europe; fir, spruce, pine, larch. 

LEPIDOPTERA. 
LymantrttdaB. 

:^LifmarUria monaeha Linnaeus; Europe; defoliator on pine, spruce, larch. (See Forestf .) 

Orgyia arUiqaa Linnseus; Europe; spruce, pine; defoliator. 

NoctuldsB. 

AgroH* tegetum SchiffermiUer; Europe; injures roots of seedlings and nursery stock of spruce, larch, 

pine. 
Agrotis vettigicLlis R9tt.; Europe; injures roots of sdedlings and nursery stock of pine and larch. 

Pyralidie. 

Euzophera cedrella and Phycita "abietella; India; infest cones of blue pine (Pintis excelsa), fir (Picea 
morinda), and silver fir {Abies toebbiana). 

TortrleldsB. 

Asthenia pygmaeana HtLbner; Europe; spruce, fir; attacks needles on young shoots. 

Tortrix piceana Linnseus; Europe; attacks foliage of pine and other conifers. 

EnarmoTiia pinicolana Zell; Europe; attacks foliage of larch, jnne, and si>ruce. 

Tortrix vibiirniana Fabriclus; Norway; attacks Picea eicelsj, Pinits silvestriSf P. montina, Larix deddua. 

HyponomeutldiB. 

Argyresthia fundella F. R.; Europe; attacks needles of fir, simice, and pine. 

HYMENOPTERA. 
Callimonldae. 

Megastigmus strobilobius Ratzeburg; a chalcid; Europe; breeds in seed of hemlock and fir (Abies 

pectinata). 

IHprlonldse. 

Diprion pini Linneeus; D. rufus Klug, and D. pcUlidus Klug; Europe; attack bark and needles 
:\iDiprion simile; Europe, Connecticut. An important sawfly, recently imported. 

Mecalodontldfe. 

Aeantholyda erythrocephala Linnseus; sawfly; Germany; attacks foliage of pine, larch, sjiruoe, fir. 
Cephaleia hypotropMca Hartig, and C. signata Fabricius; Europe; attack foliage of pine, spruce, fir. 
Itycorsia stelUUa Christ.; sawfly; Europe; pine and fir. 

SIrleldie. 

Sirex juveiictu Linnseus, S. spectrum Linnseus, and S. gigas Linnaeus; wood wasps; Europe; bore in 

wood of spruce, fir, pine, and larch. 
Xeris spectrum Linnseus; wood wasp; Europe; bores in spruce and fir wood. 

DIPTERA. 
Tlptilfclie. 

PachyrMna crocata Linnseus; crane fly; Oermany; breeds in bark of young seedling balsam fir {Abies 

bilsimea) and larch. 

C. BETTER KNOWN IMPORTANT PESTS OF PINE (PINUS). 

Eriopliyes pinl Nalepa. 

(Pine Gall Mite. Eriophyidee; Acarina.) 

Hosts: Pinus "silvcstris, P. montana^ P. mughus. 
Injury: Causes galls in the twigs resulting in deformed growth. 
Description and biology: A tiny elongate four-legged mite which breeds in the young 
twigs of pines. 
Distribution: Europe. 

SoRAUBR, P. Handbuch der Pflauzenkrankheiten, 3d ed., 1913, vol. 3, pp. 116, 117, 

figs. 90-92. 

Geleehla dodecella Linnseus. 

(Pine Bud Moth. Gelechiidee; Lepidoptera.) 

Hosts: Pines (Pinu^ spp.). 

Injury: Breeds in buds, needles, and young shoots, and is as injurious as Evetria 
biwliana, the pine-shoot moth. 
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I>escnpti(m and hiohgy: Adult moth with wing spread 10-12 mm., forewings dark 
gray or gray brown, with two obscure light gray transverse fasciae, and six pairs of 
black flecks. Lcarva reddish brown with black head and thoracic shield. The larva 
bores in buds, needles, and young shoots. 

JDistribuiion: Germany. 

NiJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 430, fig. 365. 
Cnethocampa pinlvora Treitschke; Cnethocampa pltyocampa Schiflermiller. 
(Pine Procession Moths. Cnethocampidae; Lepidoptera.) 

Hosts: Pines. 

Injury: Defoliate; sometimes serious. 

Description and biology: Moth of pinivora with forewings yellowish gray, hind 
wings with a sharply toothed crossline. Moth of pityocampa with forewings whitish 
gray; hind wings with a scarcely toothed crossline. Larva oi pinivora greenish gray, 
with velvety black dorsal stripe and black head, and with reddish yellow warts on 
the fourth to eleventh segments. Ijorva of pityocampa similar but slate blue to black. 
The larvee feed on the foliage and live gregariously, wandering in the daytime in pro- 
cessions of a single or double row. Pupate in cocoons in the ground. The larvae of 
pityocampa hibernate in nests in the crowns. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 386. 
Hess, Richard. Der Forstschutz, 1900, vol. 2, pp. 452-455. 
NiJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 

Dendrollmus pinl Linnseus. 

(Pine Spinner. Lasiocampidse; Lepidoptera.) 

Hosts: Pine. 

Injury: Very serious defoliator. 

Description and biology: Moth variable in color, from brown red to slate gray, uni- 
colorous or mottled; middle of forewings with white crescent. Larva 8 cm. long, 
with steel-blue stripes on meso- and metathorax, general color varying from reddish 
to slaty gray; pubescence very long and clustered. The larva feeds on the foliage 
^nd spins a neat oval silken cocoon. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 376. 

NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 331-342, figs. 

284, 285. 

Panolls griseovarlegata Goeze. 

(Pine Noctuid. Noctuidse; Lepidoptera.) 

Hosts: Pine. 

Injury: Attacks foliage, buds, and tender shoots. 

Description andjbiology: Moth with forewings variegated cinnamon red and yellowish 
gray with white marks; hind wings brownish black. Larva green, with three broad 
white dorsal stripes, a yellowish orange lateral stripe", head shining yellowish, 35 mm. 
long. Eggs greenish, laid in a row on the underside of needles. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 357. 
NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 378-380, 
figs. 308, 309. 
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afe Bvetria buoliana Schiffermiller. 
(European Pine-Shoot Moth. Tortricidae; Lepidoptera.) 

Hosts: Pinus sHvestris^ P. larido, P. montana, P. strolms, P. resinosa. 

Injury: Causes deformation of tree. Has been introduced into the United States 
in nursery shipments. 

Description and biology: Adult moth 12 mm. long, small, g&yly colored; the liead 
and its appendages and thorax light orange yellow, abdomen dark gray; fore^idngs 
bright ferruginous orange, suffused with dark red, especially toward the tips, and 
with several irregular forked anastomizing, silvery crosslines and costal strig^lae; 
hind wings dark blacldsh brown; legs whitish, the anterior ones reddish in front. 
Pupa stout, robust, chestnut brown; abdominal segments with rings of short dark 
spines. Larva 16 mm. long, brown with black head and thoracic shield; feeds in the 
young buds and sheets. ,Egg small, flat, white, laid at base of bud. (See plates 

ZII, XIII.) 

Distribution: Europe, introduced into United States in 32 nurseries. 
BuscK, A. U. S. Dept. Agric, BuL 170, Feb., 1915. 

-)(- Evetria spp. 
(Pine Bud and Gall Moths. Tortricidse; Lepidoptera.) 

Species: In addition to ^ E. bvaliana Schiffermiller which is separately treated, the 
following species injure pines. E. resinella Linnaeus; Europe; makes large galls in 
twigs of pines, ^f: E, turionana Htibner; Europe, North America; attacks buds of 
pines, especially the terminal bud. * E. pinivorana Zeller; Europe, North America; 
attacks the axillary buds. * E. duplana Htibner, Europe, Japan, North America; 
attacks young shoots. * E. frustrana Comstock, the Nantucket pine moth, * E. 
rigidana Fernald, and * E. comstochiana Fernald are among our most serious pests in 
this country. 

Distribution: The distribution cited above shows clearly that these species are 
readily distributed in nursery stock. 

SoRAUER, B. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 290-292. 

NtissLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 415-419, 

figs. 347-351 . 

Thecodlplosis brachyntera Schwager. 

(Pine Needle Midge. Itonididse [Cecidomyidse]; Diptera.) 

Hosts: Pinus silvestris, P. larido, P. montana. 
Injury: Breeds in the needles, forming a small gall-like swelling. 
Description and injury: Fly very small. Larva yellowish. Egg laid between the 
bases of two needles. 
Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 444. 

D. OTHER INSECTS ATTACKING PINE (PINUS)* 

HEMIPTERA. 
Aphldldae: 

Lachnui pini Linnaeus L. tomentosus DeGeer, L. txniatiis Koch, L. nudw DeGeer, and L, agilis 
Kaltenbach, plant lice; Europe; attack needles, tender growth and twigs. 

Coccldse: 

Armored — 
Aspidiotiis (Aonidia) lauri Bouch6; Italy; Pinus. 

Aspidiotiis (Aonidia) pinicola Leonardi; Cyprus, Spain; Pintu hdlepensis, P, silvestris. 
Chhnaspis awtriaca Lindinger; Australia; Pinus laricio nigricans. 




Coniferous Bark Beetles. 

FIG. 1.— PolvjnipBuf trtnckl: Larva: la. pupa; IS, aflalt lemalf. d rsal view (a'uve) and later 
vEew ll^elow): Ic, be^ onemalc; Id. antenna; Ir, aduU male. d. rsal view (ahiLve) and lateral vie 
(belcw). Fig. Z.—PMotoHnut ihobi: EgE; 2a, adult female, dcrsal view (a'^oi-e) anil lateral vir 
(below); 24, antenna; 2c, leg; 2^, adult male, dorsal vew (ah ve) and lateral view (lelow). Fi 
8.— PilipogoiH coniftnu: Adult letnale, dorsal view (lefll and lateral v.'e* (r'ght, ahove fiture); S 
antenna; 3*, leg; 1c. adult male, loterai view (lelt) and dirsal view (right). (StelpbinR.) 
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European Pine Shoot Moth, Evetria buoliana. Moth, Larva. (Bugck.) 



F EVETRIA BUOLIANAON Pi NE SHOOTS. <BUSCK.> 



U, S. D.pl. ol Agfic- 
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Pine BORiRS. 
Fro. l.—Capjtoiii Iniici: Ijirva; In, adults. Fio. 2.~Anihiia 
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The Pine Bark Beetle. 

The pioe bark beetle (PJolypiu tiAftnif); Hales and Females and Injur; to PItHu tonfifi^la, (Stebblng.) 
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Coccidan— Ck)ntiiiued. 
Armored— Continued. 

Diaspis vi9ci Schrank; Oermany, Italy; Pinu8 fUifclia, P. silveatris. 
^Lepidosaphes newsteadi Sulc; Europe; Pinus auttriaca, P. pumiliOf P. ailvestrit. 

Leucaspis Icewi CoWie; Europe; Pinw spp. 

Lettcaipis pini Hartig; EuroiM; Pintu austriaca. 

LeuoaspU putiUa L<Bw; EuroiM; Pinus umbrae P. HlveHris. 

Lewaspis Hffnoretl Targioni-Toszetti; Italy, Corsica, Cyprus; Pinus halepenns, P. laricio; P. siltftstris, 

Poliaspis pini Maskellr Japan; Pinus densifiora, P. austriaca, P. ihunbergii, 
Unarmored— 

CfuerinieUa serratulx Fabricius; Algeria; southern France; Pintu. 

PalSBoooccus fuseipennis Burmeister; Germany, France; Pinus silvesiris. 

Pseudoeoccus pini Kuwana; Japan; Pintu. 

Puto antennata Signoret; France, Switzerland; Pintu cembra, P. silvestris, 

AradkUs; 

^radtu dnnanuymeus Panzer; Europe; occurs under bark scales; causes needles to become yellow and 

remain small. 

COLEOPTERA. 
AnoblidsB; 

Emobius abietinus Gyllenhal; Europe; attacks cones. 

Emobius niffrinus Sturm, and E. pini Sturm; Europe; attacks i^th of young shoots. 

Xestobium plumbeum Illiger; Europe; toeeds in the dead wood. 

Melold»; 

Cantharisfusea Linnseus; a blister beetle; Europe; attacks shoots. 

BuprestidaB. 

Agtilus betuUti Ratzeburg; and ^A . viridis Limueus; Germany; bore stenls of young trees and branches 

of older trees. 
Chrysobothris solieri Laporte et Gory; Euroi>e; bores in bast and sap wood of seedlings of P. silvestris 

and P. pinaster. 
Capnodis indiea Thomson; India; bores in bast and sapwood of Pinus longifolia. (See. pi. XIV, figs. 

la, lb. 
Buprettis geometrica Laporte et Gory; India; bores in Ptntu longifolia. 
Anthaxia osvMstoni Stebbing; India; bores in the bark and bast of Pinus longifolia. (See pi. XIV, 

fig. 2.) 
Phaenops eyanea Fabricius; Europe; bores in bark. 

Tenebrlonidie. 

Melanimon tibiale Fabricius, Oonocephalum (Opatrum) sabuiosum Linnseus, and Phylan gibbus Fabri- 
cius attack tender roots, bark, and tops of seedlings and nursery stock. 
Setenis indtainica Fairmaire; India; bores in wood of Pintu exeelsa. 
Blaps armata Blair; India; bores in the tnmks of Pinus gerardiana. 

Scarabaeidie. 

Amphimdilon solstitidUs Linnaeus; England; injures the roots of Pinus silvestris. 

Melolontha hippoeastani Fabricius; if. jnelolontha Linnaeus; Europe; injure roots of seedling and 

needles. 
PolyphgUafullo Linnaeus; Europe; attacks the roots of seedlings, and the adults feed on the needles. 

CeraxnbyeldsB. 

Acanthoeinus xdilis Linnaeus; Germany; bores in the sapwood of felled or prepared lumber. 
Monohammus gaUoprovinciaiis Olivier; Germany; attacks Pinus silvestris '&nd P. pinaster. 
Nbthorhirui murieata Dalman, India; bores in trunks of Pinus longifolia. 
Crioeephalus tibetanus (?) Sharp; India; bores in bast and sapwood of Pinus gerardiana. 

Chrysomelldie. 

Cryptoeephalus pini Linnaeus; Crermany; attacks the foliage and bark of young shoots. 
Luperus pinicola Duftschmidt; Germany; attack the foliage and bark of young shoots. 

Brentidae. 

Eubactrus sp.; India; bores in trunks of Pinus longifolia. 

Bhinomacerldce. 

Rhinomacer attelaboides Fabricius; a weevil; Germany; breeds in the catkins. 

Brachyrbtnldie. 

Polydrusus chxrodrysitu Gredler, P. intermedius Zetterstedt, P. undattts Fabricius, P. viUosulus 
Chevrolat; Europe; attack the buds and needles of conifers; the larvae breed at the roots of trees. 
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CriploTliinidtut btntutisi 
subbing, the cblr pine 
weevil; India; breeds tn 
w<K»d of PlnutloKtifolia 
and p. UuuiHi. [See 
Mil flg. 3S.) 

Crrjilmiinicliut raja Sl«b- 
blDe; India; breeds in 
bark and sapwood ot 
Pinmaalm. 



Mttllfi ajaiiantu FaiT- 
maire; Europe: bores in 
pine wood Btandinf In 



Qirpiobimu ra i n i n 

makes galleries 
branches and top; 
i>liui)atulrJac<i,F. n 
tana, and P. sUnaM 



folia. 
Crtplialat major St 

blag ; India ; P inu Is 

folia. 
Crfpiureut liner 

Herbst; QermaDy. 



Hslat 



nfutt 



BerbGt, H. a 

opaau Erlchson, attack 

taproata. 
Hjfiaittx itmyifotia Steb- 

btog;India;J'inu3 Umsi- 

foUa. 
Bvlurem lijniptida Fabri- 

cius; Germany; attacks 

tspcDOts. 
/pi Mandforii Stebbing; 

India; finiutreranltana. 
IpaacumijuUw GyllenhaE; 

Lapland to Sicily; bark 

and sapwood. 
/pi lOTVi/oIla subbing; 

India, Pinna lonplfblla 

and F. fferardiana. 
fp> jmnmftldl 'Wschtl. : 

Europe; PJntu audri- 

Ortliaomiciu rronu Wol- 



Pliiao 



Itofrj Steb- 



blng; India; PinMrfni^ 
diant. (See pi. XI, 
Qg9. Zr>-2dO 
Plti/ostMi iripanatui 
Nordl.; Europe; Pinui 
auMrliKa. 
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tplda — Cimblnued. 

PUVUpMkorai tiabratui EtcbhotI: Europe; PIntu litseatrii. 

FilyopWianu IMilentltini RBtuburx; Europe; Pinta »lh)ttlTa, P. stfobtu, P. pinaiUr. 

Pot^traphtti iirandiclaca Thomson; Europe^ f inuj simlnu, 

PotygrapluiilreiKMSiebhiag-.laiiiaiPinutgaiiidlena. (9ee text fig. M,andpl.XI,flg5. la-lr.) 

PDlivraphtu alsra Stsbblng; India; Piaiu actlia. 

Polfgraphui MntaSatttuij 9tBbbing; India; Piniu l/mfl/oOa. 

Potfiraphiu lonfifolia Stabbing; India; Pinut bmfifolia. 

XyUliont tutntniphat Ratiebuij; Europe. 



Fro.W.— Pine barb beetle (Piil(vrapliut(rr«>;ftl]: Galleries In Pfnui^fronfjana. (BtobblDK,) 
PlatypodldK. 



LEFIDOPTERA. 
GeomctrMB. 

SemioDilM Ulunita Clm.; Earope; attacks tbe needle:. 



Latioeampa faereiu LimuBus; Oerman; ; attacks needles. 
Koctnida. 

A^rvtii [rillci Llnnsus; Europe; injures roots o[ seedlings. 
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PynUldB. 

DIor^Tla ipIdidideUa H. Bch.; Ora-mi 



Fia. to.— Plae web-worm ( Cjitllioeampa ptti/oeampai: Nesi 



Cnetbocampldn. 

CaahiKiimpa piniuora Tieitschke; Eiuope^ atlacks follEige. 

Cnelhocampa pilsmcampa Schiffernilller; Europe; attacks foliage ol Pinu» pinto, P. ■/^nailer, P. lari 
P. luileptnaia. (See M" flg. to.) 
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HYMEN OPT ERA, 
MnsalodonUdn. 

Ilycotsii cT,mpmri» LlnnMis, a sawBy; Europe; attacia nwdlea. (See teit fig. II .) 

E. BET1ER KNOWN lUPOBTANT PESTS OF FIB (ABIES). 

Eurosonu nlcileana H. Bcb. (Bplblcma). 

(FTr Bud Worm. Tortricidse; Lepidoptera.) 

Host: Silver fir (Abies peetinata D. C.) 

Injury: Feeds in the budo. Very likely to be introduced in buds on nuraery stack 
during wintpt. 

Deseriplion and biology: Moth wing expanse 11-13 mm., forewinga dark brown with 
violet red sbimnier and lead 
gray lines. Larva yellow- 
ish to reddish brown, with 
black head and thoracic 
shield. Feeds in the buds, 
hih«mating as a larva. In 
the spring it goes from biid 
to bud, often under a 
silken web. Pupates in 
the ground, 

DUfribution: Europe 
(Germany). 

NtJaauN, Otto. LeitUden 
der Forstjnaektenkunde, 
2d ed., pp. 108-409, fig. 
340. 
SoHAiiER, P. Handhuch 
der Pflanzenkrankheiten 
3d ed., 1913, vol. 3, p. 



(Redheaded Fir Worm. 
Tortricidse; Lepidoptera.) 

Boats: Silver fir {Abus 
pectinala D. C). 

Injujy: Feeds on the 
needles and young shoots. 

Description and biology: 
Moth, wing expanse 12-16 
mm., bead and thorax rust 
yellow, forewings yellowish 
gray with many lead-coi- 
ored lines. Larva dirty 
yellow green, with rust-red 
head. (See text fig. 42.) Fio.«.— Pine aawBr(/(n!orjin!on(«»(rlt): Injury. (Barbey.) 

Dittribtition: Europe. 
Hess, Richard. Der Forstschutz, 1898, vol, 1, p. 490, 491. 
NttaeuN, Otto. Leitfaden der FonitinBektenkunde, 2d ed., 1913, p. 408, figs. 338, 
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(Spruce Seed Midge. Itonididee [Cecidomyiidee]- Diptem.) 

Hoit: Fir (Abiti). 

Injury: Breeds in the seed, which become shrunken and worthleat'. 
Deicription: Larvse red. 
Dittribution: Europe. 
SoRAUBH, P. Handbuch der Ffianzenkrankheiten, 3d ed., 1913, vol. 3, p. 444. 



Q. 12.— R«d-hesded flrivorm {Enarmoniarafimilrana): Injury. (Barhey.) 

F. OTHEB INSECTS ATTACKING FIB (ABIES). 

HEMIPTERA, 

Laelmiu trottui Kalteubach and L. pica Walker, plant lice; Burop« (Oerman;); live c 
Ladimii pkhtie Uordwllko: Europe; Utss dd the under side olthe needles. 
Procipliilui bameliir SchranJi, a root louse; Europe; attacks roots ol Abiei piaittaai, : 
aaaA.fnuirl. (SeeAab.) 
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Coccidae: 

Armored— 

Lepidosaphes abietis Sigaoret; Europe; Abies. 

I^oliaspis pini Maskeil; Japan; Abies firma. 
Unarmored— 

Ijecanium sericeum Lindinger; Bavaria; Abies pectinata. 

COLEOPTERA. 
Anobildse. 

Dryophilus pusillus Gyllenhal; Europe; attacks buds. 

Hmobitts abietis Fabricius, E. a'ngusticoUis Ratzeburg, and E. longicornis Sturm; Europe; attacks the 

cones. 

Ltymexylonldse. 

Hylecaetus dermestoides Linnxus; Germany; bores in white fir wood. 

Elateridn. 

Athoushirtus'R%ihst', Europe; attacks seedlings of fir. 

CerambyckUe. 

Molorchus minor Linnaeus; Germany; attacks the sapwood of felied trees and lumber. 
Tetropiumfuscum Fabricius; Germany; bores in trunks of old and dead trees. 

Ipldse. 

Cryphalus strohmeyeH Stebblng; India; Abies webhiana. 
Pityokteines spinidens Reitter, and P. vorontzowi Jacobson; Europe. 
Xyloterus intermedius S&iapson; India; Abies webbiafu^^ 

Scolytoplatypodidae. 

S colytopiatypus himalayensis Stehhing; India; Abies wel^iana. 

LEPIDOPTERA. 
Tortrictdie. 

Tortrix murinana Httbner; Europe; attacks needles and young shoots oi Abies pectinata. 

Laspeyresia proximana H. Sch.; Europe; mines the needles. 

Laspeyresia coniferana Ratzeburg; Germany; bores in the bark of Abies pectinata. 

Olethreutes hercynianj Treits^hke; Europe; attacks needles of Abies pectinata. 

HYMENOPTERA. 
Calllmonidie. 

Megistiymns borrieti Crosby; a chalcid; Japan; breeds in seed of Abies mariesii. 

G. BETTER KNOWN IMPORTANT PESTS OF SPRUCE (PICEA). 

Laspeyresia pactolana Zetterstedt (Grapholttlia) 

(Spruce Bark Tortricid. Tortricidee; Lepidoptera.) 

Host: Spruce (Picea exceha). 

Injury: Breeds in twigs, causing a swelling and deformation, or the death of the 
outer parts. 

Desaiphon and biology: Moth, wing expanse 12-16 mm., forewing fringed, olive 
brown with double white angled fascia at the middle and several white marks beyond 
this; hind wings gray-brown, fringed. Larva, lQ-12 mm. long, five pairs of abdominal 
legs, whitish to reddish iri color, head and thoracic ehield yellowish brown. (See 
text fig. 43.) 

Distribution: Germany. 

Hess, Richard. Der Forstschutz, 1898, vol. 1, pp. 483, 485, fig. 172. 

NxJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 409-411, 

figs. 341, 342. 
SoRAUER, P. Handbucli der Pflanzenkrankheiten, 3d ed.> 1913, vol. 3, p. 281. 
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Laspcrrmls ■trabOeUa Linoeus (GraphoIKIu). 

(Sprnce Cone Moth. Tortricida, Lepidoptera.) 

Hogt. — Spruce (Picca ezeetta). 

Injury. — Breeds in the cones, 

Daeriplion and btotogy.^Moth, wing expanse 10-14 mm., forewinge dark gray 
brown, fringed, with fine whitish lines, hind wings gray brown, with white fringe. 
PupalM in the cones. Larva 11 mm. long, yellowiah white with light brown head 
and thoracic shield. The larva breeds in the cones. Eggt laid on the young green 

IHstHbution: Germany. 
Hess, Richard. Der Foratschutz, 1S9S, vol. 1, pp. 4S6, 487. 
SoK&UER, P. Handbuch der Pflanzenkrankheilen, 3d ed., 1913, vol. 3, p. 281. 




,— Spruce bBrlilortriold (LafpfiffHia jiof(oiana): Injury. (NQsslin.) 
Lwperresla t«della Clarck lEplblema}. 

(Spruce Neat-Worm. Tortriddse; Lepideptera.) 

Holt: Spruce {Picea exceUa, Picea sildtensU). 

Injtay: Injures the needles. 
DeKription and biology; Moth, wing expanse, 13 mm.; forewings golden brown, with 
brown silvery transverse fascia and finer markings. Larva light yellowiah brown or 
greenish with two dorsal lines. Head and thoracic shield brownish black, flecked; 
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9 mm. long. The larvae spin nests among the needles. Pupate in the ground, where 
the larvae hibernate. 

Distribution: Europe (Germany). 

SoRAUER, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 285. 
NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., pp. 412, 413, figs. 344, 
345. 

Dasyneura abletiperda Henschel; Dasyneura ptee» Hartig. 

(Spruce Gall Midges. Itonididae [Cecidomyiidae]; Diptera.) 

Host: Spruce. 

Injury: Attack twigs at the base of needle clusters, injuring dormant buds and 
sometimes killing entire twig. 
Description: Europe (Germany). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 454, 456. 

Reseliella pices Seitner. 
(Spruce Seed Midge. Itonididae [Cecidomyidae] ; Diptera.) 

Host: Spruce. 

Injury: Breeds in the seed. 

Description and injury: Fly, yellowish red with dark bands, 2-4 mm. long. Larva, 
4 mm. long, rose-red. Eggs laid in young green cones. 

Distribution: Europe. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten ed. 3, vol. 3, 1913, pp. 448, 449. 

H. OTHER INSECTS ATTACKING SPBUCE (PICEA). 

HEMIPTERA. 
ApliidU». 

LachnuB gro99U9 Kaltenbach, L. fasdatus Kaltenbach, L. pieex Walker, and L. pinieola Kaltenbach 
plant lice; Europe; attack stems, twigs, and tender growth. 

Coecidae: 

Unarmored— 

I*henacoocus pieex Ldw; Europe; Picea ezeeUa. 

I*hy9okerme8 pieex Schrank; Europe; Picea alba, P. exceUa, P. pungens, P. ntehenHs. 
Armored— 

SyngeruupiBparlatorex Sulc; Bohemia, Bosnia; Picea etceUa, P. omorica. 

COLEOPTERA. 
Carabidae. v 

Calathtufiucipes Goeze, Ophonus pubescens Miiller, Harpalus xneua Fabricius, and Pterostiehus lepidus 
Leske, groimd beetles, are destructive to the seed in Europe. 

Elateiidae. 

Laeon sp. near davidi Fairmaire; India; breeds in trunks of Picea morinda, 

Cerambycidie. 

TelaUipus dorcadioides Pascoe; a wingless longicom; India; breeds in trunks of Picea morinda. 
Leptura rubrioUi Bates; India; breeds in the trunk»of Picea morinda. 

Ipid«. 

Cryphalw morinda Stebbing; India; attacks Picea morinda. 
Hylastes cunieularius Erichson; Germany; attacks bark and roots. 
HylurgopaglafyratUBZettjeTst^t; Germany, Siberia. 
PUoBophthoru9 rhododactylus Manner|ieim; Europe; Picea acelta. 
Phlxophihorus spinulosui B.ey; Europe; attacks branches. 
Pityophthorus exctUptus Ratzeburg; Europe. 
Dryocates indicus Stebbing; India; attacks Picea morinda. 

Platypodldse. 

Crossotarsusconiferx Stebbing; India; bores in wood of Picea morinda. 

55266—17 6 
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LEPIDOPTERA,. 
luna Pra«llchs; Oermauy; BttsckB sbiwts. 
Arjtr'ilhiaiaamiwuella ZeU,; Germany; attacks buds and young shoots. 

HYMENOPTERA- 
Tmtlmdlnldie. 

lyjKinnnilio plnl Ratubnrg; Uie small aprucs sawfly; Europe; detallat«s and injures Duds and 

jonng shoots. 
LwawndTMluiomWjaui Fallen BDdi.MiMHiiHiirtig; Europe; deloltalors. 
Bmckto. 

SiTti impcriatit Kirby, the spruce wood wasp; India; bores in wood otPleta morinda Llnd. 
Sirtx tpedmm Linnaeus; Europe. (Bee text fig. 44. J 

I. BETTER KNOWN IHFOBTANT PESTS OF LABCH (LABIX). 

Btloptiyes larMs toq Tubeul. 
(Larch Blurter Mite. EriophyidK; Acarina.) 
£Mt.' Larch [Laiix deculna (etiropxa)]. 
Injury: Fonus gall-like deformations of the terminal bud. 



Fio. 44.— Spruce n-ood nasp (Sim tpeclTum): Adult attacking Pkea. (Barbey), 
Descriplion, and biology: A four-legged I lister mite which forma gall-like swellings of 

the terminal or axilary buda. Very easy to introduce on nursery stock, 
DiitTihulion: Europe. 

VON TuBEUF, Forat. naturw. Zeitschr., 1897, Bd. 6, pp. 120-121, 3 figs. 

Coleophora tarketla Habner. 

(Larch Needle Miner. Elachistidfe; Lepidoptera.) 

Host: Larch [Larix deeidua (europxa)]. 

Injury: Attacks early ! uds and mines the needles. The injury is great. Easily 
introduced in nursery stock. 

Deaeription and biology: Adult moth 3 mm. long, with wing expanse 9 mm., fore- 
wing brownish gray, faintly shining, wiags fringed with long hairs. Larva dark 
reddish brown, the little head, thoracic shield, aud anal portion dark, 5 mm. long. 
The larva mines needles and uds. Pupates in a saek or case. 

Dittribution: Europe, 
SoKAnBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 253. 
NtisBLiN, Otto, Leitfaden der Foratinsektenkunde, 2d ed,, pp. 431-433, figs, 

366, 367. 
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ArcTTMtliU lBVls>t«lla H. a. 
(Larch Shoot Moth. Hypononieutidie; Lepidoptera,) 

Host: Larch {Larix europsca). 

Injury: Very injvuiouH to young ahoots. 

Description and biology: Larva 6-7 mm. long, bright yellow, with black head, feeds 
under the bark of youag larch shoots. After hibeinatii^ the larva ia somewhat 
reddish with dark 
lines. Eggs laid Bii^ly 
at ; asea of needles. 

THstribiition: Europe. 

SoRAUEB, P. Hand- 
1 uch der Pflanzen- 
krankheiten, 3d ed., 
1913, vol, 3, p. 269. 



Tscbetwarilrofl. 

(Larch Spinner. Lasi- 
oc&mptdee; Lepidop- 



Hoit: Larch. 

Injury: Considera- 
: le, 

Desaiption: Similar 
to D. pint h. 

J>istribtition: Ural. 

Eev. Ruas. Ent.,vol. 

8, 1908, pp. 1-7, 3 



(Larch Gall Moth. Tor- 

tricid»; Lepidop- 

Hoit: Larch {Larix 
europasa). 

Injury: Forma gall's 
oa twigs, giving ad- 
mission to disease or 
causing deformity, 
Lia le to introduction 

in nulsery stock during p.^ «,_i,aroh gall moth (L«p<K"« itbrn^a): Injury. (Barb.)..) 

the winter. 

Description and biology: Moth, wiBg expanse 17 mm., forewings grayish black 
with whitish transverse lines on the costal margin. Larva dirty yellow green with 
I rown thoracic ehield, 10 mm. long. The larva attacks the twigs at the axils of 
i ranches forming a gall-like swelling. (See text fig. 45.) 

Distribution: Gennany. 
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SoRAUER, P. Handbuch der Pflaazenkrankheiten, 3d ed., 1913, vol. 3, p. 282. 

Nt)s8UN, Otto. Leitfaden der Fontuuektenkunde, 2d ed., pp. 422-424, figs. 

356, 357. 

DmsTneunilmrteis F. Lw. 

(Larch Bud Gall Midge. Itonidldfle [Oecidomyidse]; Diptera.) 

Host: Larch. 

Injury: Attacks buds, forming galls. 

Description and biology: Eggs laid at base of needle clusters. The larvse enter 
the dormant buds forming a gall-like swelling, and overwinter as very small larvee. 
They develop in the buds through the year. Pupate in cocoon in autumn. The 
attacked buds die. 

Distrilmtion: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 454, 455. 

J. OTHER INSECTS ATTACKING LABCH (LABIX). 

HEMIPTERA. 
AplildliUB. 

Laehnua laricis Koch, a plant louse; Europe; attacks needles and young shoots. 

COLEOPTERA. 
Anobildje. 

DrifophUuB puaiUtu Gyllenhal; Europe; attacks buds. 

IpidSB. 

Cryjj^kUtu ifUermediua Ferrari; Germany. 

LEPIDOPTERA. 
Hyponomeutids. 

Argyresthia IxvigateUa H. Sch.; Germany; attacks young shoots. 
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CORN; BIAIZE. 

{Zea mays Linnaeus. Family Graminese.) 

Although the greater part of our commerce in com is in the nature of exports, there 
are always likely to be imports of seed com from various parts of the world. Com 
is probably American in origin, and consequently there are few foreign pests not 
already widely distributed in the country. 

A. CORN INSECTS LIKELY TO BE IMPORTED. 

>i< Arsecerus fasclculatus Be Geer. 
(Coffee-bean Weevil. Family Anthribidse; Coleoptera.) 

Hosts: This weevil is polyphagous, feeding in dry food products and drugs, china- 
berries (Melia azedarach), dead cotton bolls, cornstalks, etc. 
Injury: Very injurious to food products and also to live com. 
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Description: A mottled grayish weevil with short, blunt snout. Larva hairy. 
Distribution: Cosmopolitan. 

TucKBR, E. S. U. S. Dept. Agr., Bur. Entomology, Bui. 64, pt. 7, 1909, pp. 60-64, 

pi. 3, fig. 18. 
Chittenden, F. H. U. S. Dept. Agr., Bur. Entomology, Bui. 8, n. s., 1897. 

Diclioeroels punettteralls Gu4n^. 
(Pyralidse; Lepidoptera.) 

Hosts: Maize, peach, pawpaw, apple, orange, loquat, guava, cassia, custard apple, 
granadilla, banana, millet, Canavalia indica, senna bean. Dahlia, castor bean, cacao, 
sunflower. 

Injury: Although primarily a maize pest, it is becoming quite a serious enemy of 
fruit trees in Cleveland District, Queensland. Breeds in pods of castor bean and 
cacao, and heads of sunflower in India. 

Description and biology: Adult measures about 24 mm. in wing expanse; color pale 
orange yellow, marked with numerous black dots on wings and body. Egg presum- 
ably deposited on leaf stalk near or at point of junction with main stem or young fruit; 
larva on hatching penetrates into the hollow stalk or fruit, and after feeding for a time 
bores into the crown, in which it remains until ready to pupate. On leaving the 
crown of the fruit it crawls to some convenient crevice and constructs a loose silken 
web under which it transforms to a reddish brown pupa. 

Distribution: Australia, Japan, China, India, Burma, Ceylon. 

Jarvis, E. Queensland AgriculturalJoumal, 1913, p. 33, July. 
Maxwell-Lefroy, H. Mem. Dept. Agric. India, vol. 1, 1907, p. 211. 

Stphonella pumlltonls B jerk. 

(Corn Fly. Oscinidse; Diptera.) 
Host: Com. 

Injury: Mines stem and young ears. 

Description and biology: Fly yellow, thorax with three broad black stripes, abdomen 
with brown median line and four broad brown cross bands; beak very long and thin; 
appendages yellow; length 3-4 mm. Larva 6-7 mm. long, shining yellowish white. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 411. 

B. IMPORTANT COBN PESTS. 

HEMIPTERA. 
Cercopldse. 

TomaapU varia Fabricics, T. postica Walker, T. lepidior Font.; South America. (See Sugar cane.) 

COLEOPTERA. 
Elaterldae. 

Agriotes lineatiM Linnseus. (See Tobacco.) 

ChrysomelidflB. 

Diabrotica graminea Ballou; Porto Rico; adults very injurious to flowers. 

BrachjTTtilTiWgi. 

Diaprepes abbreviatus LinnsBus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Noetuid». 

Semmia cretica Led.; Europe, Asia Minor, Egypt, Sudan; bores in ears. (See Sugar cane.) 

CalamUtisfusca Hampson; South Africa; a serious pest. 

Cirphis leucotHcha Hampson; East Africa; cobworm. 

Pyralldn. 

Pyrattsta nubilalis Hiibner; Europe; bores in stalks. (See Grains.) 
Chilo simpiex Butler; India, Formosa. (See Sugar cane.) 
Chilo auricilia Dudgeon; India. (See Rice.) 

HepialkUe. 

Hepiaius l^umuli Llnnseus; Europe. (See Hops.) 
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(Goitypium Bpp. Malvace?'.) 

Many speciea of fiber yieldinji; cotton are cultivated in various parts of the world, 
Wid the fiber is a very important article of world commerce. The great impetus given 
to seed selection in recent years has also caused considerable commerce in the various 
varieties of seed for planting. Practically the only serious poaaibility of importing 
cotton insects is connected with the seed and with lint when not thoroughly cleaned 
of seed. There is also some danger of injurious insects finding refuge behind the 
baggii^ of the bales. Owing to these dai^ers the Federal Horticultural Board has 
forbidden the importation of cotton seed except through the Department of Agricul- 
ture, and has placed restrictions on the importation of foreign baled cotton. 

The cotton plant is one of the most severely attacked cultivated plants, having a 
very long list of injurious insects. Although the majority 
of these insects are not liable to introduction, there is 
always a possibility that they may find entrance into the 
country in the folds of the bagging of bales or on some 
food plant. 



(Cotton Blister Mite. Eriophyidae; Acarina., 

HoH: Cotton. 
FiQ. 46,— Cotion atalner (Dsi- Injury: Injures the foliage, causing death to plants 
dercu, <-i"f>bu^): Adult. ^^ numerous. May be distributed on lint or 

Description and biology: A tiny four-legged mite which forms blisters on the leaves 
of cotton when very young, developing therein. This is a very serious pest. 

IHttribution: West Indies. 
Smith, Lonofibld. Rapt, Agric. Exp. Sta. St. Croix for 1912-13, Copenhagen, 1914, 



(Cotton stainers. Pyrrhocoridse; Hemiptera.) 



Important apecia: This genus contains the following species, which are very injuri- 
ous to cotton 1 ecause of their ha its of sucking the juices and staining the fi er: 
D. andrem Linnteus, West Indies, D. annuliger Xlhler, West Indies. D. cardinalis 
Gerstacker, of East Africa, D. dngulatui Fabricius, India, Ceylon, Burma, Malay 
Peninsula, Australia, and Egypt (see text, fig, 46), D. delaiineyi Lethierry, Egypt, 
India, and the West Indies. D.Jaacialm Signoret, Africa. D./emuldi Ballou, West 
Indies. D. kowardi Ballou, West Indies. D. intularu, Fiji. D. nigrofasaatm Stil, 
West Africa. D. paeificus, Fiji, D, nificoUii Linnteus, Brazil, Peru, and Mexico. 
v. languinBTvis, Cuba. D. sidx Montrousier, New South Wales. D. gupcrstUionu 
Fabricius, Africa, -^D. suturellua H. S., North America, West Indies. 

Hoet»: Cotton, okra, eggplant, and various other plants. 

Injury; Serious. 

Description and biology: Adult active sucking 1 ugs, usually reddish or yellowish in 
color. The developmental atagea are gradual, each nymphal molt showing a little 
more of the wings. The eggs are small, oval, yellowish, laid in clusters on the ground. 
The insect in all stages lives by sucking the juices of the cotton plant, especially the 
boUs. 
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Baixou, H. a. Cotlon Stainers, West India Bui., 1906, vol. 7, No. 1, pp. 64-85. 
Basu, S. K., and Hutt. H. L, Dy&dercu» cingulalui Fabt.: Crop Pest Handbook tor 
Behar and Oriesa, 1913, Dept. Agr. Behar and Orisaa, Calcutta. Leaflet 45, pi. 32. 
Aplon lanttaostylum Wagnw. 

(Bast African Cotton Weevil. Apionidee; Coleoptera,) 

Hoit: Cotton. 

Injury: Bores in the stem and 1 oik. 

Description and biohgy: A very Bmall i lack weevil. The larva is yellowish white, 
2 mm. long, curved and legless. ■ It ores in the stem and roots aa well as in the ' oils 
of cotton and is a very serious 

DUtribution: German East 

Zacher, Fried rich. Aiteit. 
Kaiserlich. Biol. Anst. f. Land- 
und Forstwirtschaft, band 9, 
heft 1, 1913, pp. 157-163, figs. 

21-27. 

Aplon armlpM Wagntr. 

This species is similar to the 
a ove mentioned and attacks cot- 
ton in a aimilar manner in Nyas- 
saland. {Zacher,, 1. c, p. 156, 
fig. 21.) 

AntliODomua vesUtiu Boheman. 

(Peruvian Cotton-Square Weevil. 
Curculionid*; Coleoptera.) 

Hoil: Cotton. 

Injury: Very injurious pest to F'O. 47— PeruvtancoltonsquarewBevil, jTiiionoiBiwuedidw, 

squares in Peru, "^- <^'*'=«> 

Description and biology: Adult weevil resem' les the Mexican cotton boll weevil 

(A. groTidis); length 2.5-4 mm.; oMong-ovate, convex, blackish piceoua, rather closely 

clothed with elongate whitish scales, with indistinct oblique lighter band on each 

elytron, the two forming a basal triangle. Pupa white, formed in fallen squares. 

Larva white, curved, legless; feeds in the interior of cotton squares which fall to the 

ground soon after the larva commences to feed. Egg oval, white, laid in square (see 

text fig. 47). 

Disthbution: Peru. 

TowNSEND, C. H. T. Joum. Econ. Ent. 1911, vol. 4, No. 2, pp. 241-248. 

Pierce, W. Dwiqht. Proc. U. S. Nat. Mus. 1912, vol. 42, No. 1889, pp. 165-156. 

Pierce, W. Dwigkt. U. S. Dept, Agric, 1915, Report 102, p. 12, pi. 2. fig. 3. 

Eailaa Insulana Bolsduval. 
(Egyptian Cotton Bollworm. Cymbidie; Lepidoplera.) 

Bosi: Cotton. 

Injury: A'ery injurious; the larvee feed in the bolls and squares. Adults have been 
captured in quarantine in a few bolls of cotton from the island of Cyprus shipped for 
propagati in and botanical purposes. 
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Detcriptbm and biolo^: AduU motb greea, front wings with two indistiact linee, 
hind wingi whitish. Larva brownish to gi«eaish with yellow flecks 15 mm. long 
(•ae plate xti, fi^. o, b, e, e, g, h). 

DUtr^mtitm: India, Stam, Bunna, Australia, Africa, Cyprus. 
Zachsb, Fribdrich. Arbeit. Eaisertich. Biolog. Anst. f. Land- u. Foistwirtochaft. 

band 9, heft 1, 1913, pp. 175-179, figs. 35-39. 

PMtbiaphon (fiwrpMIB Baundm <a«lc«lilK). 

(The Pink Bollwonn. Gelechiidis; Lepidoptera.) 
Hoit: Cotton. 

Injury: Breeds in the bolls, especially in the seed. Liable to be imported in cotton 
seed. Live specdmene have been taken in quarantine in the United States. Some 
of theee were in stray seeds in 
baled cotton. 

Dttcription and biology: 
J/otA— email, gray colored, leee 
than half an inch long, with 
long browD fringes on the 
wings. Pupa brown, less than 
half an inch in length. Lama 
white when very young, but 
becoming pink; feeds in green 
or ripe bolls, first attacking 
the leaves or outside of bolls; 
later it bores inside of the boll, 
feeding on the seed. The lar- 
val period is sometimes very 
greatly retarded. E^s de- 
posited singly on leaves, 
Btalks, and bolls hatch in a 
few days. (See text fig. 48.) 
Diitribulion: India, Africa, Hawaii, New Caledonia. Has become established in 
the Laguna District, State of Coahuila, Mexico. 
Max WELL- Leproy, H. F. Indian Insect Pests, pp. 93-96. 
Maswell-Lefrot, H. F. The Insect Pests o( Cotton in India, Agricultural Journal 

of India, vol. 1, pp. 49-62. 
Basit, S. K., and Durr, H. L, Crop Pest Handbook for Behar and Orissa, 1913, 
Dept. Agr. Behar and Orissa, Calcutta, Leaflet 44. pi. 31. 

Prrodcrccs slmplti Wnlstngham. 
(The Little Bollwonn. Gelechiidse; Lepidoptera.) 

HosL Cotton. 

Injury: Breeds in the bolls, especially in the seed. 

Description and bioloqy: Adult moth light brown, with black and white markings, 
length 6 mm. Larva pink, 3 mm. bng. Pupa light brown, 5 mm. long. The speciee 
greatly resembles Pectinophora gosiypiella but is smaller and differently marked. It 
breeds in the same manner. 

Diilnbution: East Africa. 
MoRSTATT, H. Der Pflanzer, Jahrg. 10, beiheft 1, 1914, pp. 29-31. 
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Cotton Boll won ms. 



Cotton ballworms: Eiirl 
adult moths. Striat 
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The Cotton Spittle-Tube Insect. 



Tbe cntton aplttle-tube Insect ( Jfncdxroia planilis'i : Fia. a.— Eggs on cotton stem; b, egK imbedded in 
tissue oltetem; c, egg; d, nymph, IS days old: e, eaLcareouBcaseofnympb, a) days old;/, iaSBwllh 
molted BUn attached; t, male; h, Cemsle; i. side vlev of adult. (Maxwell-Lelroy.) 




The Cotton Stem-Bob eb. 

Tbe GOtlon atem-borer {Spheimptaa tmiypU): a, Larva In stalk; b, Urva; c, pupa In stalk; i, pupa 
t, adult;/, adult on plant; f, parasite. (MaxweU-Lefroy.) 




Cotton Weevils. 

Fio.l.— Coltoaseed^ weevil (.4 riKfriH ap.j: Adult, pume, larva. Fics. 2, 3.— Cotton'Stei 



IPhltliiUilsp.): Adulla,pup!e,lan 
iOaiteroctTcodagogtvpi{),id\ilt. 



cotton-stem weevil 



COTTON INSECTS. 



(Cotton Flower Bud Maggot. Itonididie. Cecidomyiids; Diptera.) 

Hoitt: Cotton, wild cotton, privet. 

Injury: Very eerioua pest of the flower buds la Antigua. 

Daeription and bioloify: Adult fly 1 to 1.& mm. long; face fuacous, yellowish, eyee 
large, black; mesonotum dark brown, the submedian lines yellowish; scutelliun and 
poetscutellum yellowish; 

abdomen greenish yel- ~ ' 

tow. Pupa formed in 
ground. Lania 2 mm. 
long, changii^ from 
white to yellow or orai^ 
as it grows; infests the 
flower buds of cotton, 
causing the bracts to flare 
and squares to drop (see 
text fig. 49). 

IHttributum: Antigua, 
St. Croix. 
Balloi), H. a. The 

Flower-Bud Ma^ot of 

Cotton, West Indian 

Bull., vol. 10. No. 1, 

pp. 1-28, figs. 1-9. 



(Red Maggot of Cotton. 
Itonididse [Cecidomy- 
iidas); Diptera.) 

So»t: Cotton. 
Injury: Killa growii^ 
part of plant by girdlii^ 




Fia.49. 



Dt»aiptwn and injury: Adult fly very small. Larvn, red m^gots, feed under the 
bark of the sterna of the cotton plant, which they may completely girdle, causing the 
death of the parts above. 
IHstTibutvm: Barbados, Mont- 




INSBCTS. 

ORTHOPTERA. 



» and Iiociutlda. 

C\T0ta^oVis Irachypterua 
India. 
hieroslsphicum: Egypt and Sudan. 



Grrllolds. 

Orsllolaipa ttjiia 
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IlEUIPTERA. 

MachwraUi pbtnltlx DLiiant; India; makes tubas on stems, sucks Juices. (See pi. XVIt.) 



IjyfKtim. 

OzycBTnuit foulpiniu Distant; ot West Africa; 0. dadfioni Distant of West Africa; 0. ipalinipiat 

Costa ot Egypt; O. IMat Kirby ol Ceylm, Inilla, Burma; attack cctliai seed. 
Oaeojulnu fuadrifUKoMJ Fabriclus; Aostialla; oviposits lu stems. / 



FiQ. M .—Mole cricket {Scliicoiaclitlat 

rOI-EOPTEItA 



e; Hawaii, Philippines, Japan, Java 




no. 52,— Cotton stem-bor.T (SptiaiopUni nerltda): a, Egg; 6, pupa, c, adult; *, /, f. Injury; e, li 

(Eacher.) 
Bupreatldn. 

Spheiwpltra ntglecta Klug (a 
plate XVlll.) 



It flg. S2), Egypt, and 5. joMypii Kerr, India; bore In stalks. (See 
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C^imTcullonldae. 

Phylaitis sp.; India; and Gasterocercodes gossypii Pierce, Peru; bores in stalks. (See pi. XIX, figs. 2, 3, 
4.) (Pierce. W. D., U. S. Dept. Agr., Off. Secy., Report 102, 1915, plate I.) 

Anthribldse. 

:iii:Araecerus fasciculatus DeGeer; India; breeds in seed (see pi. XIX, fig. 1.) (See Corn.) 

LEPIDOPTERA. 
PbycltldK. 

Phycita infusella Meyrick; India; attacks buds. 

Pyralidae. 

Cryptoblabes gnidklla MlUer; "Rgypt, Europe; breeds In bolls. 
Splepta derogata Fabricius; India; rolls leaves. 

CossidK. 

Zeuz3ra coffex Nietner; Orient; bores in stalks. (See Coffee.) 

CZ^mbidse. 

Enriasfabia Stoll. (see pi. XVI, fig. d) of India, Ceylon, and Australia; E. chromaUiria Walker (see pi. 
XVI, flg. /) of India and Togo; E. plaga Feld. of East Africa; E. chlorana Hilbner of Egypt and Java; 
E. go89ypii of Egypt; boll worms. 

Noctuldae. 

Euzoa, segetis SchifTermiller; Europe, Asia, East Africa, Canary Islands, Madeira, South Africa; cut- 
worm. 
Prodenia litura Fabricius; Egypt, Uganda, India, Philippines; defoliator. 
Diparopsis castanea Hampson; Africa; boll worm. 
Sacadodes pyralis I>yar; South America, Trinidad; boll worm. 
Tarachc catena Sow.; India; defoliator. 

ArctUdie. 

Diacrisia obliqua Walker; India, Japan, China; defoliator. 

Lyxnantrildse. 

Porthesia virguncala Walker; India, Uganda; defoliator. 

COWPEA. 

( Vigna unguiculata Walp. Family Leguminosae.) 

The cowpea is extensively raised in the country as well as many other parts of the 
world. Shipments of the peas might easily introduce pests. (See Beans, Peas.) 

CBUCIFEBS. 

(Family Cruciferse.) 

Various insects attack several species of crucifers and for convenience are grouped 
under a general heading. 

Phyllotreta spp. 

(Crucifer Leaf Beetles. Chrysomelidse; Coleoptera.) 

Species: Ph. undulata Kutsch; Europe; cultivated crucifers. Ph. nemorum Lin- 
naeus; Russia; rhubarb, hops, cabbage. Ph. atra Fabricius; Europe; crucifers. Ph. 
crud/erae Goeze; Europe; crucifers. Ph. nigripes Fabricius; Europe; cabbage, rad 
ish, horseradish, rape, Reseda. ':^Ph. armoradse Koch; Europe, introduced into 
North America; crucifers, horseradish. 

Injury: The adults of all of these species feed on the foliage of cruciferous plants 
The larvfle are not all known but they usually attack the stem or roots. The fact that 
two of the species have been introduced into this country indicates the possibility of 
the others also gaining admission. 

Description: The first two species are yellow striped, the others unicolorous. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 525. 
Chittenden, F. H. U. S» Dept. Agr., Div. Entomology, bul. 9, n. s., 1897, pp. 21-28. 
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Ctuiortajmchiu contractus Marsh. 

(The Charlock Weevil. Cuiculionidse; Coleoptera.) 

Injury: This minute weevil somedmeB does great harm early in the season to young 
sprouting mustard plants hy devouring the germinating seed or the young plant just 
helow the surface of the ground. 

Host: Charlock, (Bnutiea arvensis Linn.) 
Ormerod, £. A. 17th Report, Injurious Insects, p. 74. 

CUCUBBITS; MELONS; CUCUMBBE. 

(Family Cucurhitacese.) 

There are many species of melons grown in various parts of the world, but tlie only 
danger of importation comes from pests of the seed and fruit. 

A. BBTTBB KNOWN CUCUBBIT INSECTS LIKELY TO BE IMPOBTED. 

Bjillaelina spp. 
(Cucurbit Ladybird Beetles. Coccinellidse; Coleoptera.) 

Species: Epilachna chrysomelina Fabricius; Mediterranean region, Sudan, German 
East Africa; cucurbits, Sesamia. E. £8-punctata Fabricius; Asia, Malaysia, Australia; 
Solanaceae, Cucurbitacese. E, dodecastigma Mulsant; Asia, Malaysia, Australia; 
Solanacese, Cucurbitaceee. E. argus Fourcroy; Southern Europe; Bryonia cHoica and 
other cucurbits. 

Injury: Defoliate. 

Description: Beetle of E. chrysomelina round, very convex, yellowish red with six 
round black spots on each elytron; length 7-9 mm. The larvae as well as the adults 
feed on the foliage. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol, 3, p. 477. 

Aulacopliora oUvlerel Gu^rin. 

(Banded Pumpkin Beetle. Chrysomelidae; Coleoptera.) 

Hosts: Cucurbitacese, pumpkin, marrow, cucumber, gourd, peach, nectarine. 

Injury: Very serious. The adults skeletonize the leaves, and eat the flowers; the 
larvae feed in the roots and lower parts of the stem. 

Description: Beetle about 8 mm. long; orange yellow with large black spots at 
humeri and beyond middle on each elytron. The adults are rather gregarious in 
habits. 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 123-127, 

pi. 81. 

Baris traegardlii Aurivillius. 

(Melon Weevil. Curculionidse; Coleoptera.) 

Hosts: Sweet melons. 

Injury: Breeds in the fruit among the seed. 

Description and biology: Adult weevil 4 to 6 mm. long, black, with a long slender, 
curved beak, antennae elbowed and clubbed. Pupa white, with appendages folded 
beneath. Larva white, legless, with light brownish head. 

Distribution: Sudan. 
King, H. H. Fourth Kept. Wellcome Tropical Research Laboratories, 1911, vol. B, 

Genl. Science, p. 137, pi. 8, figs. 1, 3, 4, 6. 
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Carpomyla pardallna Bigot. 

(Melon Fruit Fly. Trypetidee; Diptera.) 

Hosts: Melons. 

Injury: Serious. 

Description and biology: Advlt fly, wing expanse 11 mm., vdngs vdth three yellowish 
bands, color light brown, thorax with black and white spots. Larva feeds in fleshy 
fruits, pupates in the soil. Egg laid in skin of fruit. 

Distribution: India. 

Maxwell-Lefbot, H. M. Mem. Dept. Agric, India, 1907, vol. 1, No. 2, p. 229, 

fig. 72. 

Daeus cucurbltae Ck)quillett. 

(Cucurbit Fly. Trypetidce; Diptera.) 

Hosts: Cucurbitacese (melons, gherkins, etc.), tomatoes, beans. 
Injury: Breeds in fruits and stems. 

Description and biology: Fly marked with red, brown, yellow, black, and white; 
-wing with brown band and apical spot. Eggs laid on skin of fruit. 
Distribution: India, Ceylon, Hawaii. 

SoRAUER, P. Handbuch der Pflanzenktankheiten, 3d ed., 1913, vol. 3, pp. 415, 416. 

B. OTHEB IMPOBTANT CUCUBBIT INSECTS. 

DIPTERA. 
TrypetidcB. 

CeratUis capUaia Wiedemann, attacks squash. (See Fruit.) 

Dacu8 ferruffineiu Fabridus; India, etc. (See Fruit.) 

Baetroeera trponi Froggatt; Orient. (See Fruit.) 

Bhoffoietia pardaiina Bigot; India; attacks fruit. 

LEPIDOPTERA. 
PyralkUB. 

^PioneaferrugaliB Hiibner; Europe, Asia, North America. (See Cabbage.) 

CVEBANT. 

See Gooseberry. 

CUSTARD APPLE; SOVB SOP. 

{Annona spp. Family Anonaceae.) 

Tropical trees cultivated for their large fruits. Some of the species have been 
introduced into Florida. 

A. A BETTEB KNOWN SPECIES UKELY TO BE IMPOBTED. 

Anozuepestis bengalella Ragonot. 

(Custard-apple Caterpillar. Ptycitidse; Lepidoptera.) 

Host: Custard apple (Annona squamosa). 
Injury: Injures fruit by tunneling. 

Description: -4.rfwZi/ewiaZc length 22 mm.; fore wings dark green, hind wings brownish- 
gray with purplish tint, head and thorax brownish-ochreous, abdomen ochreous. 
Distribution: India. 

MoOBE, F. Indian Museum Notes, 1896, vol. 3, No. 3, p. 106. 

B. OTHEB IMPOBTANT ANNONA INSECTS. 

HEMIPTERA. 
Coccldae: 

Armored— 

il«ptdto<iw ( C%ry«ompfta2tt«) perwnaftw Comstock; Porto Rico; Annona reticulata , A. murieata. 

AtUaeaspu miranda Coclcereli; Mexico; Annona eherimola. 
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Coccldn— Continued. 
Unarmored— 

CeropUutu denvdiUfU Cockerell; Grenada, Antigua, Demerara; Annona murieata, 

CeropUute* quadriUneatut Newstead; British East Africa, Uganda; Annona murieata. 
9|c Ceroputo jfveex Coquillett; Mexico, California; Annona cherimola. 

Coccus martupialiB Qreen; Ceylon. 

Jeerya aWolutea Cockerell; West Africa; Annona tquamosa. 

Lagosinia atrachani Cockerell; W. Africa; Annona tquamosa. 
s|eP««tMioeoccu« bromelix Bouch^; Hawaii; Annona murieata. 
:\'Saissetia nigra liiBtnBT; West Indies; Ceylon. 

LEPIDOPTERA. 
PyraUdtD. 

Dichoeroeis punetiferalis Gu^nte; Queensland. (See Com.) 

DIPTERA. 
Trypetidae. 

Anastrephafraterculus Wiedemann, attacks Annona huniboldtiana. (See Fruit.) 

Ceratitis eapitata Wiedemann; attacks Annona murieata. (See Fruit.) 

Ceratitis anon« Graham; Africa; attacks Annona murieata. (See Fruit.) 

CYPRESS. 

(Cupressu^ spp. Family Juniperacese.) 

Trees or shrubs with aromatic evergreen foliage in Central America., ('alifornia, 
Arizona,' Southern Europe to Southeast Asia, valuable for timber and ornament. 

INSECTS INJURIOUS TO CTPBESS (CUPBESSUS). 

HEMIPTERA. 
Coccidae: 

Armored— 

^ ChUmaspis striata Newstead; Algeria, Egypt, California, Arizona. 

Diaspis visei Schrank; Europe; Cupressus fun^is, C. glauea, s C. maeroearpa, C. pfframidalis^ C. 
sempervirens. 
Unarmored— 

Oueriniella serratulst Fabricius; Algeria, Southern France. 

COLEOPTERA. 
Buprestidas. 

Diadozus scalaris L. & G., and D. erythrurus White; Australia; bore in Cupressus lamhertiana. 

BIBLIOGRAPHY. 

LiNDiNGER, L., Die Schildl&use (Coccidae), 1912. 
Froqqatt, W. W., Australian Insects, 1907. 

CTPBESS; CEDAR. 

( Chamxcyparis spp . Family Juniperacese . ) 

Evergreen trees of North America and Japan, highly valued for timber and useful i 

ornamental trees. 

i 

INSECTS INJURIOUS TO CHAM.XCYPABIS. 

HEMIPTERA. 
Coccldse: 

Armored — 

Diaspis visei Schrank; Europe; Chamseeyparis nuikaensis, C. obtusa, C. pisifera. 

BIBLIOGRAPHY. 
LiNDiNOER, L. Die Schildl^use (Coccidse), 1912. 

DATE PALM. 

(Phoenix dactylifera. Family Palmacese.) 
A palm cultivated for its fruit, the date of commerce. (See Palms.) 
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DOGWOOD. 

{Comus spp. Family Cornaceae.) 

Hardy ornamental shrubs or trees of the northern hemisphere and Peru. The bark 
of some species is used in obtaining a substitute for quinine, for tooth powder, black 
ink, etc.; the bark of the roots yields a scarlet dye, the wood is hard and good for tool 
handles. . 

IMPORTANT DOGWOOD INSECTS. 

HEMIPTERA. 
CoGcldse: 

Armored— 

ChUmaspis salicts Linnaeus; EuroiM; Comus sanguinea. 
Unarmored— 

Lecanium corffli Linnaeus; Europe; Comtu sanffuineaf C. $ericea. 

DUBBA. 

See Sorghum. 

EGGPLANT. 

(Solanum melongena. Family Solanacea^.) 
A tropical vegetable now extensively cultivated in this country for its fruit. 

A. EGGPLANT INSECT UKELT TO BE IMPOBTED. 

Leuelnodes orbonalis Qu4d^. 

(Eggplant Fruit Borer. Pyralidse; Lepidoptera.) 

Host: Eggplant. 

Injury: Bores in the fruit. 

Description and biology: Adult wing expanse 24 mm., white, fore wing with fulvous, 
black and ferruginous markings; hind wing white, with black lines and specks. 
Zarva about 15 mm. long, flesh color, with brown head and shield; a few short hairs 
on round dark spots. 

Distribution: India, Java, Burma, Ceylon, South Africa. 

Maxwell-Lefroy, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 214, fig. 65. 

B. IMPOBTANT EGGPLANT INSECTS. 

DIPTERA. 
Trypetidn. 

Lonchata spleridida; New Zealand, Australia, Oceanica; attacks fruit. (See Tomato.) 

LEPIDOPTERA. 
NoctuldsB. 

Micromima olivia; Cuba; leaf roller on tomato, tobacco and eggplant. 

ELM* 

( Ulmus spp . Family Urticacese . ) 

Ornamental deciduous trees distributed throughout the colder and temperate 
regions of the northern hemisphere, some of them much valued as avenue trees. 
The wood is very hard and valuable in the manufacture of implements. 

IMPOBTANT ELM INSECTS. 

HEMIPTERA. 
AphldlcUB. 

CUopha compressa Koch, Eriosoma lanuffinoaa Hartig, Tetraneura pallida Hallday, Erioaoma tdmi 

Linnaeus, Tetraneura ulmi DeGeer; Europe; attack foliage of elms. 

Coccldae. 

Armored— 

ChUmaspis solids Linnaeus; Europe; Ulmus campestris. 
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i+OgMrpirW ipmria IfodMr: Enrapt. 
OwrMdte temtaiK Fabrtrloa; IUI7. 
lonhm ran'" Unnm*; Enrd|M: I7Iiihu euBpaMf, (7. w 

COLEOPTERA. 
BMItychM*. 

JHaaittm pn^oniH Bcht.; Enrop*; bocM In fannchee. 
X^tatUa rOwM Ollvl«: Europe; ban in bnncbn nnd tr 



Lamjn irdpiem Mumcrlwlin ud L. nriifaiu rsbrlcius: Eanpi!; bm in tba buk, but and a^- 
JftWima* UppHOMaf rtbilclaa ud Jf. iKMndki Unneoi; Enrapei lirve Inlore root* of Hs^ 



MvAtUi aUrriiiu linnaoa; Eun^; nuk«B gaUeria imda 

the buk and in in)iimd tranches. 
OrdieMteM alnj Unnmui Europe; mlnea the leame of Ulmiu 



Aoi^tMftdw nu^ Elchhofl; Brada; gallole* in bark Df 

Scotfl(K*(liu tlrickl SkaL.; Riuria; galleiiea in bark of ■mooth 

bark elms, 
SMifttu Inw Chapuls and 8, pfrmnu Fabrlciw: Eoiope; 
galleiieein baikoftopaandtranchee. 
Scolrtui mali Bechst.; Enrope, 

Scelrtm miiitUMatv Haraham; Europe (we text flg. 53). 
Sat/ifiu Kofjr'ut Fabriciue; Europe; attacks all paita of tnnik and In^nphis. 
XsMartu drrofnpliai Raliebnrg and X. mtmorr'V'"^ Fabridiu: Europe; gallericB in wood. 

LEPIDOPTERA. 



PlialrTa buapliala Liumunis; Europe. (See Forests.) 
NoctDldc. 

Xftina loda Rati.; Europe. (Sea Plum.) 



Boanataereptiteuiaria'B^baN: Europe, Asia. (See Cincbon 
SiiiraiaiStfoliarialAiulaMa: Europe; defoliator. 
Lartntladilatau Banih.; Europe; delallator. 

LITERATURE. 

SoBAUEB, P. Haodbucb der PQauieakrankhelteu, 3d ed., 1913, 
NOssuN, O. Leilfaden der Forsllnsektentunde, M ed., 1913. 
HiHH, R. Dor ForstBchuli, 1898, 1900. 
SiEBBIva, E. P. iDdlan Forest Insects, Coleoplera, 1914. 
Bakoiqu, F. Rassegna Biologlca Rlncoforl Eiiropei, lBS3-aT. 
LriNDiHaBB, L. Die Sdiildliuse (Coctidi?), 1912. 
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EUCALTTTUS; GUM. 

(Eucalyptus spp.) 
Yaluable Aiistralian trees recently introduced into California. 

A. BETTER KNOWN EUCALTPTITS INSECTS LIKELY TO BE IMPOBTED. 

Mletis profana Fabricius. 

(Gum*tree Bug. Coreidae: Hemiptera.) 

Hosts: Eucalyptus viminaliSf Acacia decurrenst A. inollissima, orange, other citrus 
fruits. 

Injury: Sucks the juices from tender twigs, causing death of the new parts. 

Description: A large brown bug about an inch long, with long sucking proboscis, 
-with acute teeth at jxwterior comers of thorax. Greatly resembles Leptoglossus. 
The immature stages are soft and marked with yellow. 

Distribution: Australia. 

French, 0. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 68-71, 

pi. 70. 

Stlgmodera heros Oehin. 

(She-Oak Boot Borer. Bupreetidee; Coleoptera.) 

Hosts: She-oak and Bull-oak {Casuarina)\ also Eucalyptus. Adults fre^^iuent 
flowers of Melaleuca, etc. 

Injury: Tunnels in the lower portions of the trunk of trees. 

Description and Molpgy: Beetles large yellowish brown with dark blackish legs. 
Larvae large yellowish white with powerful jaws. The eggs are laid in areas cleared 
by the female in the butts of the trees. The larvae bore in and down through the 
wood for several feet. 

Duttribufion: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 114-116, 
pi. 121. 

Phoraeantlia trieuspls Newman; PboracanUia neurva Newman. 

(Yellow-box Borers. Cerambycidfie; Ck)leopt6ra.) 

Hosts: Eucalyptus vimindlis. 

Injury: Very destructive borers. 

Description: Beetles light brown with darker markings on the elytra. The head 
and thorax are very dark brown. Pupx yellowish white. Larvae bore in the wood. 
Eggs are deposited in crevices in the bark. 

Distribution: Victoria. 

French, C. Handbook of Destructive iMOcts of Victoria, pt. 5, 1911, pp. 70-73, 

pi. 112. 

Dtstleliooeni maeleayl Newman. 

(Feathery-homed Yellow-box Borer. Cerambycidae; Coleoptera.) 

Hosts: Eucalyptus sttuxrtianaj E. viminalis. 

Injury: Bores in the wood. ^ 

Description: Female beetle reddish brown in color, larger than the male, which is 
black with beautiful featherlike antennae. Pupa yellowish white. Larva dull, 
yellowish white, unusually tapering at apex. The adults frequent the flowers of the 
Leptospermum bushes. 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 5, 1911, pp. 96«08, 
pi. 107. 

56266—17 7 
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Tiypboeliula mMtenl Pasooe. 
(Maetters' Gum Borer. CerambycicUe. Coleoptei^.) 

Hosts: Eucalyptus amygdalinaj E. globulus. 

Injury: Bores in the wood, the larvae taking several years for development. 1 

Description: Adult over an inch long, with long antennoe, brown, with broad yellow 
elytral band; thorax laterally dentate. Pupa elongate white. Larva cylindrical 
yellowish, with small head and broader prothorax, chitinous. 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 98-101, 

pi. 76. 

Btmla f emoiaUi Saunders. 

(Apple-gum Borer. Cerambyddse; Goleoptera.) 

Host: Euadyptiis stwxrtiana. 

Injury: Bores in the trunk, causing much damage. A severe scar appears on the 
surface of the bark where the burrow commences. 

Description: The sexes are different in appearance, the male having antennae much 
larger than the body; the female antennse considerably shorter than the body. Elytra 
witii yellow band at base, remainder of el3rtra brown. Head, thorax and tip of ab- 
domen yellow in female; head and center of prothorax brown in male. Larva of 
female much broader, less attenuate, and with larger prothorax than in adult female. 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, pt. 4, 1909, pp. 110-113, 

pi. 78. 

Stroncylorlilnus ocliraeeiu Schauxn. 

(Red Gum-tree Weevil. Curculionidse; Goleoptera.) 

Host: Eucalyptus melliodora. 

Injury: Larvae bore in twigs causing gall-like deformation. Very injurious. 
Description: A reddish-brown weevil about 12 mm. long with short, stout beak. 
Larva curved, legless, white, makes a cone shaped burrow in the wood. 
Distribution: Australia. 

French, C. Handbook of Injurious Insects of Victoria, pt. 4, 1909, pp. 128-130. 
pi. 82. 

B. OTHEB IMPORTANT EUCALYPTUS INSECTS. 

HEMIPTERA. 
Coccldn: 

Armored— 

Aapidiotus (AonidieUa) miniatx Green; Australia; Eucalyptus miniata. 

Aspidiotus oZo^tw Frc^gatt; Australia; Eucalyptus rostrata. 

Aspidiotus confusus Froggatt; Australia. 

AspidiotVfS tasmanix Qreen; Australia. 

Chionaspis frenchi Green; Australia. 

Lecaniodiaspis convexv^ Froggatt; Australia. 

Lecaniodiaspis frenchi Froggatt; Australia. 

Lecaniodiaspis newmanni Froggatt; Australia. 

Unarmored— 

Apiomorpha attenuata Froggatt; Australia. 

Apiomorpha bduerleni Froggatt; Australia. 

Apiomorpha calycina Tepper; South Australia; Eucalyptus dumosa, E^oleosa. 

Apiomorpha conica Froggatt; Australia; Eucalyptus vimindlis, E. uncinata. 

Apiomorpha duplex Schrader; Australia. 

Apiomorpha ellipsoidalis Tepper; Australia. 

Apiomorpha floralis Froggatt; Australia. 

r. Apiomorpha helmsii Fuller; Australia. ♦ 

Apiomorpha karschi Riibsaamen; Australia. 

Apiomorpha maXiformis Fuller; Australia; Eucalyptus patens. 

Apiomorpha minor Froggatt; New South Wales; Eucalyptus hxmastoma. 
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C occid8»— Continued. 
Unarmored-— ContinuecU 
Apiojnorpha munita Sohrader; AustralJa; Euealffptus robusUif E. aideropMoia. 

Apiomorpha ovieola Sohrader; .Australia; EuccUppltu hxmastoma, E. ifraeilU, E. leucoxflon, E. rottrata, 
Apiomorpka ovicoloidea Topper; Australia; Eucalpptiu inerastata. 
Apiomorpha peduneuUUa Fuller; Australia. 

Apiomorpha pharetrata S(dirader; New South Wales; EucalifjOut ii^eriana, E. corpmbosa, E. capiteUata. 
Apiomorpha pileata Sohrader; New South Wales. 
Apiomorpha pomiformia Froggatt; Australia; EucdlppHu rottrata. 
Apiomorpha rttgoaa Froggatt; Australia. 
Apiomorpha $e8sili» Froggatt; Australia. 
Apiomorpha sloanei Froggatt; Australia. 

ApioTnorpha strowbylow Tepper; Australia; Erualyjaui incrassata. 
Apiomorpha thorntoni Froggatt; Australia. * 

Apiomorpha umbeUata Froggatt; Australia. 
Apiomorpha umalis Tepper; New South Wales; Eucdlifptw uncinata, E. gracilitt ^- melliodora, E. poly- 

anlhemot. 
Apiomorpha variabUit Froggatt; Australia; Euealyptua piperita. 
Aaeelis attenuata Froggatt; Australia; Eucalyptus piperita. 
Aaeelis echiniformis Fuller; West Australia; Eucalyptus tessellaris. 

Aacelis prxmollis Sohrader; Australia; Eucalyptus corymbosa. 
Ascdis schraderi Froggatt; Australia; Eucalyptus corymbosa. 

Ceronema caudata Froggatt; Australia; Eucalyptus robusta. 

Ctenochiton eucalypti Haskell; Australia; Eucalyptus siderophloia. 

Erioeoccus oonfusus ICaskell; Australia; Eucalyptus vimitMlis. 

Eriococeus coriaeeus ICaskell; Australia. 

Erioeoccus eucalypti ICaskell; Australia, Tasmania; Eucalyptus diversicolor. 

Eriococeus simplex Maskell; Australia. 

Eriococeus crofii Froggatt; Australia; Eucalyptus piperita. 

Erioeoccus gregarius Frog^tt; Australia, New Zealand. 

Eriococeus irregularis Froggatt; Australia; Eucalyptus piperita. 

Eriococeus serratUtMs Green; Australia; EucalyjOus gracilis. 

Eriococeus pieta Froggatt; Australia. 

Erioeoccus tessdatus Froggatt; Australia. 

Erioeoccus spiniger Maskell; Australia. 

EriooHxus tcpperi Maskell; Australia, Tasmania; Eucalyptus globulus. 

Opisthoseelis eoniea Fuller; Australia. 

Opisthoscelis fibularis Froggatt; Australia. 

Opisthoscdis globosa Riibsaamen; New South Wales; Eucalyptus capitellata. 

Opisthoscdis maeulata Froggatt; New South Wales; Eucalyptus graciliSf E. leuaxyUm. 

Opisthoseelis mammularis Froggatt; Australia. 

Opisthoseelis maskdli Froggatt; Australia. 

OpisOioseelis nigra Froggatt; Australia. 

Opi^hosedis pistformis Froggatt; New South Wales, Australia; Eucalyptus meUiodora, E. rcbusUif E. 
resinifera, E, piperita. 

Opisthoscdis serrata Froggatt; Australia. 

Opisthoseelis spiiiosa Froggatt; Australia; Eucalyptus siderophloia. 

Opisthoseelis subrotunda Sohrader; Australia; Eucalyptus capitellata. 

Opisthoseelis verrucuta Froggatt; Australia. 

Fseudocoeeus lobulatus Maskell; Australia; Eucalyptus globulus. 

ISOPTERA. 
TennltidflB. 

Termes australis Hagen; Australia. (See Apple.) 

LEPIDOPTERA. 
ArctUdn. 

Nota metaUopa and Spilosomafuseinuta; Australia; attacks the foliage. 
Termissa nivosa; Australia; larvee found under the barkin August. 

Bombycldse. 

Ocinara lewinii Lewia; Australia; attacks foliage. 

Geometridse. 

Crypsiphona ocetUtaria aad Oastrophora henrioaria; Australia; defoliate. 
Mnesampela privata On.; Australia; defoliator. 
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LMloeampidn. 

Oionettii auttralatiK Fabriclus; AustraUa; defoliator. 

Teara contraria Walker; and Trieketra fnargiwUit, Australia; defoliators 

HeploUiUD. 

Ckaragia lignivora Lewin; Australia. (See Apple.) 

DIPTERA. 
ItonidMaB (Ceeidomylkbe). 

Diploais euealfpa Skoae, D.paraXia Skuse, and Latiopten inlweUa Skose; Australia; breed in twigs. 

LITERATURE. 

SoBAUEB, p. Handbuoh der Pflanzenkraokheiten, 3d ed., 1913, vol. 3. 
Fboggatt, W. W. Australian Insects. 

EUGENIA spp. 

(Family Myrtacese.) 

Fruit-bearing trees of South America, etc., cultivated in the Southern States and 
Galifomia. 

DIPTERA. 

AfuutrephafraUrcuhu Wiedemann. (See Fruit.) 

OeratUit eapitata Wiedemann, attacks Eugenia bratilUiuii, E. jamJbos, E. mnXaecentUt E. vniflora. 

(See Fruit.) 
Daeut femtffineuf Fabrioius; India, etc., attacks fruit of Eugenia malaeeensi*. (See Fruit.) 

FIG; ASSAM BUBBEE; BAinTAN. 

(Fieus spp. Family Urticacese.) 

This is a very large genus of valuable plants, including the fig {Ficu8 ocarica), the 
India or Assam rubber plant (F. elastioa)^ and the banyan {F. henghaleims). Many 
varieties of the % are prized for their fruit. The India rubber of commerce is derived 
from F. elasHca, Other varieties are popular in conservatories. 

A. BBTTBB KNOWN FIG INSBCTS UKBLT TO BB IBIPOBTBD. 

Slnoxylon sudaniemn Lesne. 

(Fig stem-boring beetle. Bostarychidse; Coleoptera.) 

Host: Fig. 

Injury: Bores in the twigs of young trees. 

Description and biology: Adult beetle, brown with basal half of elytra tinged with 
yellow, about one-quarter inch long. The apex of the elytra is concave bitubercu- 
late. The adult bores in twigs near the buds and girdles the twig imder the bark, 
laying its eggs in the outer portion which soon falls to the ground. The species is 
especially dimgerous to nursery stock just planted, as it does not usually attack strong 
healthy trees. 

Distribution: Sudan. 

Kmo, Habold H. Fourth report. Wellcome Tropical Research Lab. Khartoum, 
vol. B, Gen'l Science, p. 140, pi. 9, %. 1. 

Colobogaster quadrldentata Fabricius. 

(iFamily Buprestidse; Coleoptera.) 

Host: Cultivated fig (Ficus carica). 

Injury: Injury occasioned by galleries made by larvae in trunk and twigs. Liable 
to be introduced in cuttings or plants. 
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Description and biology: Adult beetle 25-30 mm. long, 11-12 mm. broad; blue black, 
with small points of metallic green. Practically entire life spent in plant. 
Distribution: Brazil. 

BoNDAB, Gbboorio: Os insectos damninhos no Agricultura, 1913, p. 4. 

Batoeera bolsduvall Uage. 
(Fig-tree borer. Family Gerambyddte; Goleoptera.) 

Hosts: Fkus macrophylla, F, atutralis. 

Injury: Bores in stems and branches of damaged and freshly fidlen trees. 

AdulU A beautiful grayish-green beetle, about 2 inches long, with a row of white 
marks on the elytra; very strong, heavy antennse; prothorax laterally armed with 
very strong spine on each side. Pupa light brown. Larva about 3 inches long, very 
robust, head black. 

DistriJbuiMn: Queensland. 

Fbbnch, C. Handbook of Destructive Insects of Victoria, 1911, pt. 5, pp. 134-137, 

pi. 126. 

Tamlotas sealaifei Fabridtis. 

(Family Gerambyddae; Goleoptera.) 

Host'. Gultivated fig (JVctM otzrioa). 

Injury: Injury due to galleries made by larvae. 

Description and biology: Adult beetle 15-30 mm. in length; general color obscure, 
nearly black, with spots and streaks of yellow; triangular spot between the eyes, 
and behind the eyes is situated a half-moon-like spot. Practically entire life is spent 
in the plant. 

Distribution: Brazil. 

BoNDAB, Gbegobio: Os insectos damninhos no Agricultura, 1913, p. 9, figure. 

H«ll|pas boneUl Boheman. 
(Brazil Fig Borer. Gurculionidse; Goleoptera.) 

Host: Gultivated fig (Ficus carica). 

Injury: LarvsB make galleries in trunks and branches of ^, Liable to be intro- 
duced on plants or cuttings. 

Description and biology: Adult weevil 12 mm. long, with chaifacteristic designs on 
thorax and elytra, color light coffee brown, with synmietrical yellow spots. Larvae 
and pupae white. Plractically the whole life cyde is spent in the tree. 

Distribution: Brazil. 

BoHDAB, Gbboobio. Os iusoctos damninhos no Agricultura, 1913, p. 11. Figures 
injury, larvae, pupa, and adult. 

Hylestnus poseatns CbapuJs. 

(The Fig-Branch Borer. Scolytidae; Goleoptera.) 
HosU Fig. 

Injury: Occasioned by tunneling of insect. Liable to be imported in cuttings or 
plants. 

Description and biology: Adult beetle short, thickiet, rounded, general color black, 
varying to reddish brown in immature specimens; head and thorax slightly rugose 
and lightly covered with fine hairs. Breeds in galleries in twigs, entering just above 
a bud. (See plate xx.) 

Distribution: New South Wales. 

Fboogatt, W. W. Agric. Gaz. New South Wales, 1899, vol. 10, pt. 4, p. 268. 
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B. OTHKB IMPORTANT FICUS INSBCTS. 

HEIOPTERA. 
Coceid«Di 

Armored— 

AtpUiohu (Aonidia) planchonioida Oreen; Ceylon (Botanic Gardens). ^ 
T^iAspidiotut (Aonididla) cocotipkagtu Marlatt; Cuba. 
Atpidiotus (AonidieUa) sttbctUieularis Green; Australia; Ficus orbieulaTU. 
Atpidiotus (Chrfwmphaliu) persomUut Comstock; West Indies; Mezioo; British Ouiana; England 

(in greenhouses). 
AtpidMut (Diatpldioliu) afrkantu Marlatt; South Africa. 
Atpidiotiu {Morffanella) maskeUi Cockerell; Bermuda. 
:^Atpidiotua iP$eudaonidia) atiieuUUtu Morgan; Jamaica. 
AtpidMtu {P$eudaonidia) davigera Cockerell; Honolulu. 

AtpidMuB (Pteudaonidia) silvatksa Lindinger; German East AiHca ,Kamerun; Ficua indiea. 
Atpidiotiu (Pteudaonidia) trilobUiformis Green; East India, Ceylon, Mauritius, Japan, Brazil; Ficut 

tcandens (see text fig. 32.) 
Aspidiotus (Pseudaonidia) obnta Ck)ckerell and Robinson; Philippines; Fiau eaudaHfaHa, 
SchvzaspiB Uhata Cockerell and Robinson; Ficut nota. 
CMonaspia manni Green; India. 
^ ConduupiB angraeci Cockerell; established in Florida, and has doubtless been imported from Mexico 

and Jamaica on numerous occasions. Scale of female approximately circular, conical, apex bluntly 

pointed, radiating from apex are six to eight strong ridges or carinse. 
Diaspis bromelix (Kern); Mexico. 

HemicMofuapis fid Green; Bengal; Fictu glomerata, F. carka, 
HemichUmaspis minivrui Green; India. 
Lepidotaphea ficifoM Berlese; Algeria, Italy; Fieua carica. 
Lepidaaaphes mexicana CoidLereU; Mexico. 
Lepidosapkes minima Newstead; Algeria; Ficua carica. 
Unarmored— 
Afwmalococciu cremastogaatri Green; Ceylon; Ficua rdigioaa, 
Aaterolecanium puatulana Cockerell; Jamaica, Porto Rico, Antigua, Bradl, British Guiana, Grenada, 

Montserrat; fig. 
CeropUutea ceriferua Anderson; Ceylon; Fieua walkeriana. 
CeroplaaUa fieua Newstead; German East Africa; test of adult female hemispherical, thin, semitrans 

parent shaded with gray and brown. 
CeropUutea gowdeyi Newstead; Uganda Protectorate. 
Ceroplaatea myricx Linnaeus; Greece; fig. 
Ceroplaatea quadrilineatua Newstead; British East Africa; test of adult provided with a pair of large 

divergent pyriform bodies, four white lines across dorsum. 
Ceroplaatea riibena Maskell; Australia, Hawaii, Japan; Fieua macrophyUa, 
Ceroplaatea ruad Linnaeus; Europe, British Guiana, Algeria, Australia, Japan; adult female covered 

with wax in the form of plates; attacks Fieua daatica and F. carica. 
Ceroplaatea townaendi percraaaua Cockerell; Mexico; adult female covered with wax of a faint yel- 
lowish tint without division into plates. 
C!m)2)Kfo ifttcca; Coquillett; Mexico. 
Droaieha maakeUi Cockerell; Japan, China, Java. 
Frioeoccua criapua Fonscolombe; France. 
Eriococcua lageratraemix Kuwana; Japan. 
Icerya aegyptiaca Douglas; Egypt; adult female forms a white waxy secretion; along the margin of 

the body are fragile white processes. 
Icerya palmeri Riley & Howard; Guatemala. 
/c«rya maxima Newstead; Africa. 

Icerya aeychdlarum Westwood; Natal, Africa. (See Citrus.) 
Lecaniodiaapia africana Newstead; Egypt. 
Liehtenaia lutea Cockerell; Mexico; fig. 
MonophMma atebbingi octocaudata Green; India; Fieua carica, F. benghalenaia, F. infectoria, F. rdigioaa, 

F. glomerata; adult male provided with four fleshy tassels on each side of the abdomen. 
iNedecanium plebeium Cockerell; Mexico. 
ParalecatUum expanaum Green; India, Australia; Fieua retuaa. 
Paeudocoecua fieua Signoret; France, Calabria. 
Paeudococcua aetoaua Hempel; Brazil. 
Paeudocoecua tfirgatua Cockerell; Africa. 
Ptt/viTuiria/SctM Hempel; Brazil. 
PutviTMriajackaoni Newstead; W. Africa. 
PulviTMria mammex Maskell; Natal; fig. 
:^:8aiaaetia nigra Nietner; Hawaii, Ceylon, West Indies, India; Fieua glomerata. 
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Coccidae — Ck>iitinued. 
ITnarmored— Ck)ntinued. 

Tachardia fiei Qreen; India; Ficui rdigiosa. 

Tachardia lacea Kerr; British Guiana, India, Ceylon; Ficus daatica, F. carica, F. glomerata, F. indka, 
F. infectoria, F. laccifen, F. nervoM, F. obtusifoliaf F. religiosa, F. rumphii, F. tjaJtda, F. comosa, 
F. cordifolia, F. cunia, F. palmata. 
Viruonia Hdlifera Walker; British Goiana; Ficus aUiasima, (See Coffee.) 

Pentatomidfe. 

Pdtophora pedtdUaia lOrby; Australia. (See Plum.) 

COLEOPTERA. 
Buprestid<e* 

Lampra assamensit Stebbing; India; on Ficus dastica. 

Ctirysomelldie. 

Crioceris impressa Fabricius; India; feeds on foliage of Ficus dastica, 
Podontm H-^puncUUa LinnsBUs; India; a defoliating leaf beetle on Ficus dastica. 

Cerambycldse. 

Xoanodera regularis Gahan; India; bores between the bast and sapwood of Ficus dastica. 

JCylotrechiis gdhani Stebbing; India; bores in the branches of Ficus dastica. 

Batocera rubra Linnseus; India; bores in the trunk of fig trees (Ficus carica), causing much injury. 

(See pi. XXI.) 
Batocera albofasciata DeGeer; India, Java, Kamerun; an important borer in Ficus dastica. 
Batocera frenchi; Australia; bores in native fig trees. 

Olenecamptus bUobus Fabricius; India; bores in Ficus rumphiif F. glomerata, and F. roxburghii. 
Fhryneta «pina<or Fabricius; !$ast Africa; bores in Ficus dastica. 
Fhryneta conradti Kolbe, East Africa; bores in Ficus dastica. 
Petrognatha gigas Fabricius var. spinosa; West and East Africa; attacks Ficus spp. 
JRoscTibergia megaeephaia; Australia; bores in fig trees. 

CureuUonldae* 

Curculio amaenus Fabricius {Balaninus); Au|^ralia; breeds in the fruit of-FiciM rubiginosa. 
Alcides scenicus Faust; India; in Ficus dastica. 

Scolytidse. 

Diamerus fid Blandford; India; attacks nursery stock of Ficus dastica. 
Hypcborus ficus Erichson; Europe; galleries in bark of figs. 

DIPTERA. 
TrypetidsB. 

Ceratitis capitata Wiedemann; attacks fruit of Ficus carica. (See Fruit.) 

LEPIDOPTERA. 
BombyeidsB. 

Qunda sikkima,' India; attacks foliage of Ficus dastica. 

Ocinara dilectuia Walker and O. signifera Walker; Java; attack foliage of Ficus bergmanniana and 

F. dastica. 

LITERATURE. 

Stebbing, E. P. Indian Forest Insects, Coleoptera, 1914. 
Stebbing, E. P. A ICannal of Forest Zoology for India, 1908. 
SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

Fm. 

(Picea spp., Abies spp. Family Plnacese.) 

TaU, pyramidal, evergreen trees growing in the northern and mountainous regions 
of the northem hemisphere. The wood is soft and perishable, but valuable products, 
such as balsam, are obtained from the exudations. For convenience the insect 
pests are arranged under Conifers. 

iXAX. 

(Linum uaitatisnmum. Family Linacese.) 

A plant of Europe and America cultivated for its oil-bearing seed and fibrous 
stem. 
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Phmlonla a^Uiuuis ZaIL (Cancbrlli.) 
(Flax Capsule Worm. Family Tortridda; ]jepidopt«ra.) 
SotU: Flax (Linum), Solidogo, etc. 
Injury: Bat« out the green capsules of flax. 

Deteriptum and biology: Moth with forewings cUy yellow with darker band uid 
margiit. Larva whitish yellow, sparsely pubescent, head and thoracic shield black- 
ish; 6.5 mm. long. PupaUi in the larval burrow. 

Dittr^nUion: South Ruwia. 
SoBAUBR, F. Handbuch der PflanzenkrankheiUn, 3d ed., 1913, vol. 3, p. 292. 
rOBESTS. 

BETTER KNOWN OENBRAL DErOUATORS. 

Under this headinji; are grouped a number of important insects known aa forest 
detoliatore. Several of theee have been imported into the United Slatee. 




la vnigarlt): Adult, pupa, larvt 

MelolOQtba vulcarts Linn. 

(Cockchafer. Family Scarabeeidse; Coleoptera.) 

HoMli: Adults feed on leaves of various trees; grubs on roots. 

Injujy: Often serious. 

Detcriptum and biology: Adalt, length often 25 mm. ; head and thorax black; 
elytra brown, eftch with four raised, longitudinal lines; hairy; aides of body with 
alternate black and white patches; occurs in May and June. Pupa pale broHT' 
This Bta^ is passed deep in ground. Larva, length 37 mm., white, fleshy; caudal 
end swollen; head and legs brown. This stage lasts three years. Eggs, large, shape 
of hemp seed, creamy white (see text fig. 54). 

Dutributwn: Europe. 
TBEOBAI.D, F. V. Insect Pests of Fruit, 1909, p. 431. 



A Fio: Borer. 

Flg-bont (BirlMintu porcolut): Adult and lnjiuy. (Fnggatb) 



U, S. D*pl. of Agricullun. Mini 





A F>o Boh ED. 

Fig-borer(Britoi:n-oni()ra): Adullsandlarvw. (SMbblng.) 



F0BG8T DE?0LIA.T0B8. 



QSaxch Moth. G«ometrtd«e; I«pidoptera.) 
Ho*U: Whitethorn, bUckthoru, apple, plum, pear, oak, linden, elm, maple, walnut' 

and chestnut. 

Injury: Occasionally Berious pest. Defoliation. 

Vettription and biology: Adalt male, wing expanse 3&-37 mm,; forewings grayish 
brown, with dark and pale tranaverae linea, email brown spot near upper border of 
each wing; hind winge pale gray, dark line more or less continued from outer line on each 
forewing; female, winglegs, grayish to 
grayiah brown, with fan-Uke tail of haira. 
Appears from February to April (Eng- 
land). PvpaUs in ground, iotrtm, length 
26 mm,; brightgreen, or green tinged with 
yellow; on back, a narrow dart-green line 
edged with creamy white or gray ; on each 
aide three pale lines; head uniformly 
green; ittaturesby endof June. Eggtde- 
posited in a partial band of 50 to 200 
around twig; covei«d with hairs; hatch 
in April. (See text fig. 55.) 

IHttribution: Europe. 
Theobald, F. V. Insect Pests of Fruit, 

1909, p. 61, 

CbHinatoMa bnimaM LIddsus. 

(Winter Moth. Geometridse; Lepi- 
dopteta.) 

BotU: Fruit and forest trees (except 
conifers) and shrubs. 

Injury: One of the most harmful and 
widespread of fruit-tree pests. Defolia- 
tion. Also attacks fruit and flowers. 

DetcriptUm and biology: Adult male, 
wing expaise 30 mm. ; forewings grayish 
brown to brown, marked with darker 




—The March 
".Adult ma 
(Theobald.) 



s wavy Unes; hind wings 
uniform color; female practically wingless, having very short, useless, 
wings, gray to grayish brown in color. Moths appear from October 



of paler 
, vestigial 
middle of 




Fio. 58.— Thewintstmoth(CVinM(oftlaSrt«Ba(a): Adult, larv^ pupa, egg. {LorJni.) 

January (England). Larva, length 30 mm. ; pale, yellowish or dark green, with pale 
linea along the sides of body; in June drops to groimd to form pupal ceil. Eggt 
dejxisit^d on twigs, small branches, etc.; slightly elongate and truncated at ends; 
at first yellowidi green, later brick red. (See text fig. 56.) 

Dittr&viion: Europe, Greenland. 
THXOBAI.D, F. V. Insects Pests of Fruit, 1909, p. 50. 
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(Mottled Umber Moth, Creoroetridfe; Lepidopt«ra.> 

HoiU: Apple and other fniita; forest trees. 

Injury: Great damage done ocoaonaUj' by defoliatioo; aometimea attacks fniit. 

Dacription and biolo^: Adult male, wing expanse 44 mm.; foiewings notmally 
pale dull yellowish, mottled with 
yellowish brown and dusted with 
brown; hind wings more uniiorm 
yellowish gray, with minute darker 
specks and a dark spot on each 
(color variable; many melanistic 
forma); female, wingless, plump, of 
various shades of yellowish gray 
and speckled with dark brown or 
black. Appears from October to 
February (England). PupaUi in 
soil. Larva length 37 mm.; chest- 
nut brown above; aides pale 
creamy yellow to bright yellow; 
venter pale yellow; spiracles 
pale with dark rims. Eggt de- 
posited on buds and twigs, in <lark 
crevices and on pruned surfaces, 
hatching in April. (See text 
fig. 57.) 

Diitiihiilion: Europe. 

Flo. S7.-Moltled amber moth (mbanarla iefaHaria): TBEOB.\Ln. F. V. Insect PestS of 
Adult, larva, egg masses. (SoTBuei.) Fruit. 1909, p. 58. 

MalacOBoinB ncustila Unnnus. 

(Lackey Moth. Lasiocampidse; Lepidoptera.) 
HottM: Fruit trees, oak, elm, hawthorn, rose, poplar, hornbeam. 
Injury: Strips trees of foliage. 
Description and biology: Adult male, wing expanse 25 mm., female 30-35 mm. Front 

wings reddish brown, oc hreouB 

or brick red with two trans- 

verse lines, pale or dusky; 

hind wings" paler than front 

wings. Moth flies in July and 

August. (England,) Cocoon 

pale white or yellow, loose, of 

rilk mixed with hairs. Pupa 

dark brown, stage la8ting2or3 

weeks. Lama about 37 mm. 

long, bluish-gray in color with 

a pure white dorsal stripe; 

three orange red stripes along 

each aide and between the 

two lowest of these a broad 

blue stripe with little black 

specks on it. These lines are 

separated by black, and black 

spotted with blue; a narrow dark line is on each side of the dorsal white stripe and 

two black spots on head and on first thoracic s^ment. The whole larva bears rusty 

hairs. Larvie feed under tents in early stages; lat«r they retire to tents only at 

nights and during dull weather. Eggt are deposited in rii^ containing from 40 to 

200 each, around twigs, and hatch about end of April. (See text flg, 58,) 




Different Stages of the Brown-tail Moth (EupROCTrs chrysorrhoea). 

/inUir nest at upp«T lalt: male and female adults, lower lUht; cocoon in leaves, npper rlKbt; 
male and [bdi^b chrysaltdes abore. male nt left: full grown larva In center, somewhat reduced; 
youni Isrvee al its left; ei^ mass removed from tei(, Hhowingsinelc ejgs at lower left: female 
ovipositing on leal: eggma.ss also on same leaf, (Howard and Fteke.) 
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DistribrjiMon: Europe, except polar r^on; present also in western Asia, Siberia, 
China, and Japan. 

Thbobald, F. V. Insect Pests of Fruit, 1909, p. 30. 

MoNTiLLOT, L. Les Insectes Nuisibles, 1891, p. 22. 

NussMN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 342. 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 378. 

Dasychlra pudlbunda Linneeus. 
(Redtail Moth. Lymantriidse; Lepidoptera.) 

Hosts: Beech, hornbeam, oak, alder, buckthorn, hawthorn, blackthorn, hazel, rose, 
birch, elm, linden, maple. 

Injwry: General defoliator. 

Description and biology: Moth wing expanse 38-60 mm.; female larger tlftin male; 
forewings whitish-gray, with two dark cross lines and dark flecked fringe; hind wings 
dirty gray with washed-out bar; body reddish white or grayish in front, whiter behind. 
Larva 40-45 mm. long, greenish yellow with black cross bars; yellow brushes on fourth 
to seventh segments; eleventh segment with a red hair pencil. Larvae feed on foliage 
June to October. Pupate on ground or in brush. Pupa brownish black, abdomen 
reddish brown, clothed with yellow hairs, in silken cocoon. Hibernates as pupa. 
Eggs in clusters of 50 or more on twigs. 

Distribution: Europe, China, Japan. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 384. 

Hess, Richard. Der Forstschutz, vol. 2, 1900, p. 91-97, ^g. 57. 

Gu^NAUX, G. Entomologie et Paraaitologie Agricoles, 1904, p. 392. 

Henschel, G. a. 0. Die sch&dlichen Forst- und Obstbaimi-Insekten, 1895, p. 329. 

:)f: Bupioctls ctLrysorrhoea Llnnseus. 

f 

(Brown-tail Moth. Lymantriidse; Lepidoptera.) 

Hosts: Beech, elm, hornbeam, maple, oak, poplar, blackthorn, hawthorn, rose, 
willow. 

Injury: General defoliator; very serious. 

Description and injury: Moth, white, posterior part of body reddish brown; wing ex- 
panse 30-35 mm. Larvx 30-38 mm. long, brownish gray, with light brown hairs. 
The larvae feed on foliage under heavy white webs. (See plate xxii.) 

DistrUmtion: Palsearctic regions (Europe, Asia). Has been introduced into the 
northeastern United States. 

Annual Repobts State Fobesteb of Massachusetts. 

:1c Porthetrla dlspar Linnseus (Lymantria). 

(Gipsy Moth. Lymantriidse; Lepidoptera.) 

Hosts: Beech, elm, hornbeam, linden, maple, oak, poplar, willow, alder, birch. 

Injury: Greneral defoliator. Easily transported in egg stage on bark of nursery 
stock. A very serious pest. 

Description and biology: Male, moth 35-50 mm.; forewings gray brown with dark 
brown, strongly notched transverse stripes and dark flecks on fringe; hind wings 
brown, with dark border and light fringe. Female, moth 37-62 mm., wings white 
with dark fringe spots; the dark transverse stripes in outer part of forewings often 
disappearing. Larva with large head; brown, hairy; three fine yellow longitudinal 
lines; the first five segments with two blue warts each and on the remaining segments 
two red warts each; length 7 cm. (See Frontispiece.) 

Distribution: Europe, Asia, New England States. 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 380-382. 
FoAusH, E. H., and Febnald, 0. H. The Gypsy Moth, Mass., St. Bd. Agric, 1896, 
495 pp. 
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(Nun Moth. L3muuitaiidie; Lepidoptera.) 

Hosts: Beech, birch, elm, poplar, oak, maple, linden, hazel, willow, pine, spruce, 
mountain ash, buckthorn, bunch cherry, spindle tree, hornbeam, larch, white spruce. 

Injvry: Attacks the foliage of many trees and is sometimes very serious. As the 
eggs are said to be laid under the bark, it is very likely to be shipped in nursery stock. 

Description and biology: Jfot^, with forewings white, with strong notched black 
lines; hhid wings grayish white; fringe flecked with black; abdomen reddish with 
black bands. Lcbtvk brown with six blue and red warts on dorsum; on second seg- 
ment a black, blue, and white spot; three last segments flecked with black; 4-5 cm. 
long. The species is quite variable in color. The larva is polyphagous, attacking 
foliage; the larvae are gregarious and feed within a web. 

DistnbvHon: Europe. Specimens were collected at Brooklyn, N. Y., in 1902. 

SoBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 379-380. 

NtssiiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 34G-368, figs. 

291-298. 

Porthesia slmllto Faessly. 

(The Swan Moth. Lymantriidse; Lepidoptera.) 

Hosts: Beech, birch, elm, hornbeam, linden, mountain ash, maple, oak, willow, rose. 

Injury: General defoliator. Liable to importation in the larval stage on the baik 
of nursery stock. 

Description and biology: Moth, white with a few black spots on inner margin of fore- 
wing; abdomen clad with golden yellow hairs. Larva black, clothed with grayish- 
black hairs. The larvae feed singly on foliage and hibernate singly under bark, etc. 
The eggs are laid in a mass on undersides of leaves and covered with yellow hairs 
from the moth. Pupation occurs in a thin white silken cocoon. 

Hess, Richahd. Der Forstschutz, vol. 2, 1900, pp. 102, 103. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 382. 

Phalera bueephala Linnsus. 
(Buft Tip Moth; Moon Six)t Moth. Notodontidse; Lepidoptera.) 

Hosts: Deciduous fruits; cobs, filberts, nuts, birch, beech, elm, rose, poplar, willow, 
linden, oak, alder. 

Injury: Defoliates plants when abundant. 

Description and biology: Adult, wing expanse 62-70 mm.; forewings ash gray with 
a transverse streak of reddish brown near base and another of dark brown near apex 
of wing, marked at tip with a large pale buff or ochraceous lunular spot. Larva about 
50 mm. long when grown; the ground color dark yellow, with a broad dark stripe 
down the back; along each side are three black lines interrupted with yellow or 
orange rings. Eggs very convex, flat beneath, pearly white, with a basal green band 
and dark spot on apex. The insect spends the winter as a pupa in the soil, moths 
api>earing in spring, ovipositing on undersurface of twigs or on foliage. 

Distribution: Europe, except Polar region, Siberia, etc. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 292. 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 387, fig. 245. 

N^ssLiN, Otto. Leitfaden der Forstinsektenkunde, 1913, 2d ed., 1913, pp. 323, 324, 

fig. 276. 

FRUITS. 

BETTER KNOWN GENERAL FRUIT-TREE INSECTS. 

Under this heading are grouped a number of very important insects which atjtack 
many different kinds of fruits, especially the fruit flies. 
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Aleiuodleus cocois Curtis. 
(Ck)conut White Fly. Aleyrodidae; Hemiptera.) 

Host: Coconut, banana, guava, ^'jicaco/' Coccoloba uvifera. 

Injury: Serious pest in many parts of tropical America. 

Description and biology: AduU varying in size and wing markings, wings marked 
with two dusky patches; pupal case varies in size and is surrounded by a double row 
of biisdelike hairs usually 13 to a side, also has one pair of long caudal hairs. Egg 
about 0.29 mm. long and 0.11 mm. wide, with pedicel arising from side. 

Distribution: Barbados, Trinidad, Venezuela, Brazil, Mexico, Isthmian Canal 
Zone, Yucatan. 

Ballou, H. a. Insect Pests of the Lesser Antilles, 1912, p. 105. 

Nyslus vinltor Bergroth. 
(The Rutheiglen Bug. Lygaeidse; Hemiptera.) 

Hosts: Grapes, cherries, plums, peach, grasses, etc. 

Injury: Stated to be one of the most destructive plant bugs in Australia. 

Description and biology: Adult 4-5 mm. long; dull brown to gray in color, with 
ailvery-gray wings; antennse barely two-thirds length of body and covered with hairs. 
Breeds in grass lands and swarms over field crops and fruit trees in countless millious. 

Distribution: Australia. (See plate zziii.) 

Fbbmgh, C. Handbook of Destructive Insects of Victoria, 1^91, pt. 1, p. 105. 
Froogatt, W. W. Australian Insects, 1907, p. 334. 

sf: Heliothrlps rubrocinctus Olard. 

(The Eed-Banded Thrips. Thysanoptera.) 

Hosts: Avocado (Persea gratissirna)^ mango (Mangifera indica), cashew, guava 
{Psidium guajava)^ cacao {Theobroma cacao), Liberian coffee {Coffea liJberica), wild 
guava (Anacardium ocddentaU), roses, Mexican almond or umbreUa tree (Terminalia 
catappa), kola {Sterculia acuminata). 

Injury: Larvae and adults feed on both surfaces of foliage. May be introduced on 
living plants. « 

Description and biology: Egg stage varies from 6 to 17 dayB, larval stage from 6 to 20 
days. AduU female about 1.11 mm. long and quite stout, color dark brown or black. 
A red band is evident in the first and second larval stages, pupa and prepupa. (See 
Pl. X.) 

DistribtUwn: Guadeloupe, French West Indies; Grenada, St. Vincent, St. Lucia, 
British West Indies; Trinidad, Tobago, Virgin Islands, Mauritius, Ceylon, Uganda. 
In addition to the above it is reported from Florida and was doubtless introduced. 

Russell, H. M. U. S. Dept. Agr., Bur. Entom. Bull. 99, pt. 2, 1912. 

Phyllopertlia hortlcola Lixmsus. 
(Scarabseidse; Coleoptera.) 

Hosts: Fruit trees and herbaceous plants. 

Injury: Destroys foliage and roots. 

Description and biology: AduU length 8-11 mm.; body depressed, hairy; head and 
prothorax shining green; elytra golden brown or chestnut; ventral parts black. Ap- 
pears in May and June (Italy). Feeds on leaves. The larva is a root feeder. Sil- 
vestri states that the adults and larvce of this insect feed on leaves and roots of fniit 
trees and herbaceous plants. 

DistribvJtion: Europe. 

SavBSTRi, F. Dispense di Entomologie Agraria, 1911, p. 311. 
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(Bupre«tid«; Coleopten.) 

BotU: Vuioiui fruit trees. 
Injury: To l«»ve8 and roots. 

DaeripHon and biology: Adult length 15-22 mm.; color opaque black, with pro- 
thorax sp&TBely dilated with cinereoiu; feeds on leaves. Larva elongste, whitish, 
covered with a fine pubeaence; fceds in 
roots and trunk beneath coitex. JEggi de< 
posited during August and September on 
L-rown of trees. (See text fig. 69.) 
IHttr^nUiim: Southern Europe. 
SiLVESTBi, F. Dispense di Entomologie 
Agraria, 1911, p. 335. 

Pbrllobtiu obktncns Lbuueia. 
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(Oblong Leaf Weevil, BrEtchyrhinicte; 
Coleopt«ra.) 

HotU: Fruit trees, bushes. 
Injury: Frequent. Adults attack young 
buds and leaves. Larvie feed on roots of 

Daeriptton and biology: Adult lengtii 4-5 
nun.; bUck; elytra covered with brown 
scales with reddish tinge or pale gray, bor- 
ders dark; head, thorax, and elytra covCTed 
with gray pubescence; legs brown or yel- 
lowish. Occurs throughout May and June. Pupatet in spring in earth. Larva a 
white footless grub, slightly hairy; head brown. Winters as larva. Eggi are depos- 
ited in ground. 

Dtttributian: Europe, 
Theobald, P. V. Insect Pests of Fruity 1909, p. 119. 

Bbton hlrtarlua Clerck. 

(Cherry Spinner. Geometridce; Lepidoptera.) 

HotU: Stone fniits, orchard trees. 

Injury: Defoliation. 

Deieription and bioloffy: Adult in both sexes winged; whitish, dusted with black- 
ish gray and obliquely marked with blackish brown. Occurs in March and April 
(Germany). Pupates in the earth. Lama, length 35 mm.; ash gray or brown in 
color, with loi^tudinal dark lines; prothorax, tubercles and two spots on each seg- 
ment yellow; occurs from May until September. (See text flg. 60.) 

DiMtribution: Germany, northern Europe. 
SoKAUBR, P. Hahdbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 339. 

BlBhiD pomonarlus Hdbntr. 

(Geometridse; Lepidoptera.) 

Hosts: Fruit trees and oaks. 
Injury: Defoliation. 

Description and biology: Adult, male vrii^ grayish white, on border blackish, dusted 
with gold, with dark oblique lines; female, with wii^ stumpa blaOk, sprinkled witii 



^EUIT INSECTS. Ill 

red and with gray and white hairs. Occurs in April and May (GermaDy). PupaUi 
ia the earth. Larva, length 40 mm.; gray, with golden, longitudinal lines; occurs 
May to July. 

DUtribution: Northern Europe. -' 

SoRACBB, P. Handbuch der Pflanzenkiankheiten, 34 ed., 1913, vol. 3, p. 339. 



(Early Moth. Geometridte; Lepidoptera.) 

Hottt: Plum, thoma, fniit trees. 

Injury: "No record of serious damage." (Theobald.) 

Description and biology: AduU male wing expanse 30 mm.; forewinga gray brown, 
with broad dark area bctosb middle, edges dark and notched; hind wings whitish 
gray, with a dark central spot above middle and crossed by aji indistinct gray streak; 
female, almost wingless, stumps of wings grayish; occurs in January and February 




na.M.— Chnry spinner {Bi 



(England). Larva bluiah green with pale green back, front oi each segment darkened, 
and a white line on each side; pwpatea in soil. 

Distribution; England, Europe (except Russia), Asia Minor. 
Theobald, P, V. Insect Pests of Fruits, 1909, p. 362. 

Gastropacba quertlfolta Llnnceus. 
(Lappet Moth, Laaiocampidse; Lepidoptera.) 

Hosts: Apple, plum, pear, hawthorn, blackthorn, willow, sallow. 

Injury: Can not be looked upon as a pest. Sometimes strips branches and shoots. 

Degcription and biolofft/: Adult male wii^ expanse 56 mm.; female. 80 mm.; color 
rich brown, with dark irregular, transverse, scalloped lines on both pairs of wings, 
edges of winga scalloped. Moths appear in June and July (England). Pupa large 
browTi motile; cocoon spun among twigs of trees, crevices, in bark and rubbish on 
ground; oval, pointed at one end and mouse -colored. Larva 100 mm. long; gray and 
gray brown, with faint V-shaped dark marks dorsally; two deep bine or purple Vanda 



112 A MANUAL OF DASQEOOVS INSECTS. 

ftCToes first thoracic segment; above legs on each ride is arow of fleshy pad-like append- 
ages with long gmy hairs like ''lappeta"; body finely faairy. Larvs appear in autumn 
and hibernate, extended on twiga. 

Diilribution: Europe. 
Thbobald, F. V. Insect Pests of Fruits, 1909, p. 19. 
Odonntta pmiil It^cus. 
(Laeiocampidte; Lepidoptera.) 
Boitt: Various fruit trees. 
Injury: Defoliation. 

Daaiption and binlaqy: AiuU length of wing 20-30 mm.; forewing orange, strongly 
dusted with red. with sharp points and a notched margin; a single white spot in thp 

middle; front diagonal 
lines arched, hind di- 
agonal line stra^ht, 
body and bind wing 
brick red. Occura 
June and July (Ger- 
many); papata in 
May (Germany) in 
grayish-white cocoon. 
Larva length 65-70 
mm.; blue gray, with 
golden longitudinal 
lines, and dull golden- 
gray spots; head 
brownish gray, 
hatches in August; 
overwinters and feeds 
in spring, until May 
(Germany). £33* de- 
posited singly. 

Fio. 81.— Thf Amar caterpillar ( Vimchala imaeraltt); Aduit and larra, ri ■ i h 1 ' n n ■ 

(«Bi[well-Lefroy,) uitiriouixon. 

Europe. 
Henschei, G- a. 0, Die Schadlichen Forst und Obstbaum-Insekten, 1895, p. 315. 
Tlcacbola InsonaM* Fabrlcius. 
(The Amar Caterpillar. Lyctenidte; Lepidoptera.) 
BosIb: Pomegranate, guava. loquat, and wild fruit. 
Injury: Iiorvfe occasioa considerable injury by feeding in the fruit. 
Biology: Eggs deposited singly on flowers; caUrpiilar on hatching bores into the 
fruit, feeding on the hard seed; pupata over the base of fruit. (See text fig. 61.) 

Diilribution: India, 
Maxwell-Lefroy, H. Indian Insect Feats, 1906, p, 179. 



(Brush Spinner; Comer spot. Lymsntriidfe; Lepidoptera.) 

EotU: Orchard and other trees. 

Injury: Defoliation. 

Detcription and biology: Adult male, forewing 13-15 mm,; olive brown with white 
spots, on the front and inner margins toward the base long orange wavy lines, basal 
portion, and a spot on the oblique vein, purple brown, fringe between veins black ' 
spotted; hind wing brownish black. First generation June and July, second, Septem- 
ber (Germany). PupaUt between leaves and in crevices. Lama of oiale. 52 mm. 
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long, of female 30 mm.; black striped with reddish gold; four pair of dorsal bnishee, 
golden brown; pencils black, adorned with long variable hairs; warts white covered 
jmtb. golden hair; head grayish black with red collar; spring and summer broods. 
.Eggs deposited in mass near pupal exuvium; overwinter. 
IHatrtbution: Etirope. 

H!bnschel, G. a. O. Die Schadlichen Forst und Obstbaum-Insekten, 1895, p. 326. 

Tela anartoides Walker. 
(Fainted Apple Moth. Lymantriid»; Lepidoptera.) 

Hosts: Fruits, particularly apple, cherry, rose, acacia. Almost omnivorous. 

Injury: One of most injurious caterpillars of New South Wales. Eats npper surface 
of leaves. "Strips trees." (French.) 

Description and biology: Adult female, short, rounded, wingless; male, wing expanse 
25 mm. ; fore wings dark brown marbled with slender lines and black spots; hind wings 
yellow surrounded with black outer margin; antennse featherlike. Two broods. 
Pupa in loose brown silken cocoon of flimsy character. Winters as pupa. Larvae 
44 mm. long, brown, hairy, with tufts of hairs standing out at front and sides of head 
and stiff brushes of gray hairs along center of back. Egg\ dull white, hemispherical. 
Females average 700 eggs, deposited in the cocoon. (See plate xxiv.) 

Distribution: New South Wales, Victoria. 

French, C. Handbook of Destructive Insects of Victoria, 1900, pt. 3, p. 94. 

Oletlurautes cynobateUa Linnisus. 
(Gray Fruit Tree Bud Moth. Tortricidse; Lepidoptera.) 

Host: Various fruit trees. 

Injury: Attacks leaf and blossom buds. 

Description and biology: Adult ^ fore wing 7.5-10.5 mm.; from the middle of the front 
margin to the inner angle dark bluish-gray mixed with brown; behind the middle, two 
variable, distinct dark spots on an entirely white background; the large apical third 
white, clouded with gray. On wing, June until August (Germany). Pupates in 
grass or in crumpled leaves, drawn together, during May and June. Larva, brownish 
green; bores in the opening leaf and flower buds, the points of which it spins together; 
occurs in spring from time of swelling of buds until May (Germany). Eggs are depos- 
ited singly on buds; overwinter. 

Distribution: Germany, Eiu*ope. 

Henschel, G. a. O. Die Sch&dlichen Forst und Obstbaum-Insekten, 1895, p. 417. 

Anastrepha fratereulus Wiedemann (aciduga Walker). 
(Fruit Fly. Trypetida; Diptera.) 

Hosts: Guava, (Psidium guajava), coffee berries, pear, peach, mango, orange, Eugenia 
spp., Phyhcalyx, Japanese plum, Japanese persimmon, Para plum (Spondias spp.?), 
Annona humboldtiana, jobo amarillo, jobo de la India. 

Injury: A very destructive species and likely to be introduced. 

Description and biology: Adult fly, about 12 mm. in length (the female exclusive of 
the ovipositor), with a wing expanse slightly over 25 mm. Color of body rust-yellow 
or brownish yellow, with three sulphur-yellow longitudinal stripes on the thorax in 
well preserved mature specimens. Wings clear tinted in part with a characteristic 
pattern of yellow brown, the brown predominating on the basal half and extending 
obliquely forward, being continued along the anterior margin in a broad streak to the 
extreme tip of the wing; a clear sinuate basal zone involves the second basal cell, 
the base of the discai and part of the first basal cell, and is followed by a detached spot 

65266—17 8 
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at the costa just beyond the tip of the first vein; on the discal half of the wing there 
is a brown band in the shape of an inverted V, resting on the posterior margin and 
extending through the first and second posterior cells; this V-shaped mark may be 
independent, or its apex may be joined to the other brown zone . There is considerable 
variation in the wing pattern, both as to intensity of coloring and detail of the pattern. 
Immature specimens have the brown wing pattern much weaker; newly emerged ones 
show hardly a trace of it. Female ovipositor stout, shorter than abdomen, tapered 
:«Bgularly toward tip and covered with coarse black hairs; in mature specimens it is 
•ubcylindrical, but in specimens not fully hardened it is flattened. 
DutrUnUion: Mexico, Central and South America, West Indies. 

Von Ihbring, H. Bevista Agric. (Sao Paulo), 1901, vol. 6, No. 70, p. 180. 
Howard, L. 0. IT. S. Dept. Agric, Yearbook 1897, p. 546. 
HooKBR, C. W. Ann. Kept. Porto Rico Agric. Exp. Sta., 1912, p. 36. 

Anastreplia ludens Loew. 
(Mexican Fruit Fly. Trypetidae; Diptera.) 

Host: Orange, sweet lime, mango, Sideroxylon (Achras) sapota, peach, guava, plum. 

Injury: Considered a serious pest in Mexico. Quarantine issued January 15, 1913. 

Description and biology: AdaU female, length 9 mm.; of dull ochreous yellow color; 
wings hyaline, mottled and striped with brownish yellow bands; anal segment of 
abdomen longer than remainder of abdominal segments combined. Eggs deposited 
under skin of ripening fruit, larvee on hatching out tunnel into the fruit; pupate in 
soil. Average life cycle about 3 months, making about four generations a year in 
Mexico. 

Distribution: Mexico. 

Frogoatt, W. W. Department of Agric, New South Wales, Farmers' Bull. 24, 1909, 

p. 53. 

Anastreplia peruviana Townsend. 

Peruvian Fruit Fly. Trypetidse; Diptera.) 

Hosts: Peach, guava, cherimoya, many other deciduous and citrous fruits. 

Injury: Very serious in Peru. 

Description: Female fiy^ to tip of ovipositor, 7-8 mm. long; male 6.5-7 mm. long; 
wing expanse 6-6.5 mm. Color of head, pleurae, anterior half of venter, and legs 
watery lemon yellow; anteni^se and proboscis buff yellow;, tibiae and tarsi slightly 
dusky; mesopleural and sternopleural plates largely rufous-yellow tinged; eyes bright 
green to lilac purple; other parts obsciu'e tawny or yellow. 

Distribution: Peru. 
Townsend, C. H. T. Journ. Econ. Entom., 1913, vol. 6, No. 4, p. 345. 

Bactroeera tryoni Froggat. 
(Queensland Fruit Fly. Trypetidse; Diptera.) 

Host: Banana, mango, peach, apricot, nectarine, orange, apple, quince, black 
apple (Sideroxylon [Achras] austraU), cheese wood {Acronychia Ixvis), white ash 
{Schizomeria ovata), cucumbers, loquats. 

Description and biology: Adult female, 6 mm. long with wing expanse 10-12 mm., 
wings transparent, abdomen constricted at the base and broadly rounded at the tip, 
thorax with a broad creamy often pale dorsal band running down the scutellum 
with short, well-defined narrow pale yellow stripe on each side. (See plate xxv.) 

Distribution: India, Ceylon, Java, Amboina, Australia (Queensland, New South 
Wales). 
Froggatt, W. W. Dept. Agric, New South Wales, Miscl. Pub. No. 303, 1899, p. 2, 

figures. 
Froggatt, W. W. Dept. of Agric. New South Wales, Farmers' Bui. 24, 1909, p. 11. 
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Centttts anonae Graham. 
(Annona Fruit Fly. TrypetidsB; Diptera.) 

Sdsts: Sour sop (Annona muricata)f guava {Psidium cattU^num)^ and cacao pods. 

Injury: Attacks fruit. 

I>e8cripUon: Adult female, head alutaceous, wings with black spots at the base, 
abdomen nut brown in color on dorsum, antennse aknost twice as long as wide; 
length of body 6 mm. 

IMstrihution: West Africa (Nigeria, Kongo, Ashanti, Armani, German East Africa). 

SHiVBSTRi, F. Boll. Lab. Zool. R. Sc. Agric, Portici, 1913, vol. 8, p. 61. 
SuiVESTBi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Ent., Bui. 3, 1914, p. 66. 

Ceratitis eapltata Wiedemann. 
(The Mediterranean Fruit Fly, Trypetidee; Diptera.) 

Moats: Aberia caffra (kei apple), Sideroxylon sapota (sapodilla), Annona mwicata (sour 
sop), Atropa belladonna, Averrhoa oaxambola, Calophyllum inophyllum (round 
kamani). Capsicum sp., Carica papaya^ C, quercifolia, Carissa arduina (Natal plum), 
Cestrum sp. (Chinese inkberry), ChrysobaUmus elliptkus, C, icaco (cocoa plum), 
Chrysophyllum cainito (star apple). Citrus aurantium (orange and varieties), C 
grcmdis (grapefruit), C. japonica (kumquat and Chinese orange), C. limonia (l^mon), 
C. nobilis (mandarin orange), Coffea arabica (coffee), Diospyros hahi (Japanese per- 
simmon), Eriobotrya japonica (loquat), Eugenia braziliensis (Brazil cherry), Eugenia 
jumbos (rose apple), E. malaccensis (mountain or Malay apple), E. uniflora (Cayenne 
or Surinam cherry), Fieus carica (fig), Eerpephyllum caffrum (Kaffir plum), Lycopersi- 
cum esculentum (tomato), Mammea ameriama (mammee apple), Mangifera iruHca 
(mango), Mimusops elengi (elengi tree), Murray a exotica (mock orange), Musa spp. 
(banana), Noronhiaemarginata (Chinese plum), Opunda tuna (prickly i)ear), 0. vulgaris 
(Barbary fig), Passiflora quadrangularis (granadilla), Persea gratissima (avocado), Pka- 
seolus vulgaris (string beans), Prunus armeniaca (apricot), P. cerasv^s (sour cherry), 
A7nygdalv^persica(^such)jPsidiurn cattZeianum (strawberry guava) P. guajava (guava), 
Pyrus communis (pear), Cydonia oblonga (quince), Mespilus germanica (medlar) 
Malus malus (apple), Solanum capsicastrum (Jerusalem cherry), Terminalia catappa 
(winged kamani), T. chebtda^ Thevetia neriifolia, Vitis vinifera (grapes). 

Injury: Very injurious wherever it becomes established. 

Description and biology: Egg deposited inside of fruit by female, and requires from 
2 to 3 days to hatch; the larva upon hatching feeds on the pulp or inside of the fruit 
until full grown, requiring from 9 to 12 days, whereupon it leaves the fruit and enters 
the ground to pupate, which stage ranges from 12 to 20 days. The i)eriod required 
for the various stages is influenced by the season, as indicated by Silvestri, requiring 
from 21 to 23 days to complete the life cycle in August and from 32 to 35 in October. 
At Honolulu adults have been kept alive for 10 months and certain individuals have 
required 90 diays for development. (See pi. xxvi, fig. 6.) 

Distribution: Southern Europe (southern Italy, Sicily, Malta, France, Spain), 
Azores, Cape Verde Islands, Madeira, Africa (northern Uganda, Delagoa, Transvaal, 
Cape Colony, Kongo, Nigeria, Dahomey), Brazil, Argentina, Bermuda, Australia, 
(West Australia, New South Wales, northern Victoha, and Queensland), northern New 
Zealand, Hawaiian Islands, Jamaica, Cape of Good Hope. 

QiTAiNTANCE, A. L. U. S. Dept. Agr., Bur. Entom. Circ. 160, 1912. 
Silvestri, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom. Bull. 3. 
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Cttttlttis nlgcvftnui Beui 

(NigeriA Fruit Fly. Trypetidse; Diptera.) 

Hosts: Coffee berriee, finiit of wild plant (?), EiLgmia uniflora. 
Injury: Breeds in fruit. 

Description: AduU female with black polished body, head umber, wiogs colored 
with brown, tibiae and tarsi dirty yellowish white, ovipositor sli^tly recurved. 
Distribution: Southern Nigeria, Eamerun. 

SiLVXSTBi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom., Bui. 3, 1914, 

p. 72. 

Ceratltis cttanll Beni. 

(Giffard Fruit Fly. Trypetida; Diptera.) 

Hosts: ChrysohaJanus ellipticuSy Sarcocephalvs esculentus. 

Injury: Larvae feed in fruit of Sareocephahu and less so in Chrysohakmus. 

Description and biology: Adult female, body ochraceous, thorax marked with 
black, wings with black lines and markings at base, bearing also yellowish and 
brown bands. Transformation to the pupa takes place in the soil, requiring from 10 
to 12 days before emerging as adult. 

Distribution: Senegal, Dahomey, southern Nigeria. 

Bezzi, M. Boll. Lab. Zool. R. Sc. Agr., Portici, vol. 7, 1912, p. 2, fig. 1. 

SiLVESTBi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom., Bui. 3, 1914, 

p. 61. 

Ceratltis punctata Wtedemann. 

(The Cacao Fruit Fly. Trypetidce; Diptera.) 

Hosts: Cacao-pods, mango, guava, pasbion fruit. 
Injury: Breeds in fruit. 

Biology: Eggs deposited under peel of ripening pods. Pupates in soil. Life 
cycle requires from 77 to 92 days for completion. 
Distribution: Ashanti, West Africa and Uganda, East Africa. 

Frogqatt, W. W. Proc. Linn. Soc. New South Wales. 1910, vol. 36, pt. 4, p. 863. 

Cerattds ruMvora Coqulllett. 

(Natal Fruit Fly. Trypetidae; Diptera.) 

Host: Various cultivated and wild fruits. 

Injury: Considered one of the most important pests in Natal, infesting both native 
and cultivated fruits. 

Description: Adult female 4-5 mm. long, head yellowish, thorax yellowish brown, 
abdomen yellowish, ovipositor flattened. Biology similar to that of C. capitata. (See 
plate XXVI, fig. c.) 

DistribuMon: Natal, Cape Town, South Africa. 

Frogoatt, W. W. Dept. Agric. New South Wales, Farmers' Bui. 24, 1909, p. 48. 

Ceratltis silvestrtl Bezzi. 

(Fruit Fly. Trypetidw; Diptera.) 

Hosts: ChrysobdlanuSy Butyrospermum parhii. 
Injury: Breeds in fruit. 

Description and biology: Adult, body clay or leather color, face and occiput whitened , 
thorax with a few black markings. Biology similar to C, capitata. 
Distribution: Senegal, French Sudan. 

Bezzi, M. Boll. Lab. Zool. R. Sc. Agr., Portici, vol. 7, 1912. 

SiLVESTRi, F. Bd. Agric. and Forestry, Terr. Hawaii, Div. Entom, Bui. 3, p. 68. 
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Daeus dlvmns Coqufllett. 

(Three-fltriped Fruit Fly, Trypetidae; Diptera.) 

Hoit: Mango, orange, guava, peach. 
Injury: Breeds in fruit. 

DeMcriplion: Adult, 4-5 mm. long; center of thorai. marked with a pale yellow Une» 
with darker regular coloration of the abdomen. 
Dutributxon: Ceylon, India. 

Frogoatt, W. W. Dept. Agric, New South Wales, FarmerB' Bui. 24, 1909, p. 16. 

Daens f ermglneuf Fabridaa. 

(Mango Fruit Fly. Trypetidae; Diptera.) 

HotU Fruit of mango (Mcmgifera indica), cucurbitaceous fruits?, ak (CalotropU 
ep.), citrus fruit, Eugenia malaccenm (''cabuyao*')- 

Injury: Injurious to over-ripe fruit and commonest species in India and Ceylon. 

DatripHon and biology: Adult, medium size, measuring about 5 mm.; color rusty 
red, with dorsal surface of thorax varying from black to a rusty red; sometimes the 
abdomen is marked with almost black bands. Larvae when in fruit small, yellowish, 
with pointed head and truncate abdomen; pupate in the soil and emerge as adults in 
about nine days. 

JHstribution: India, Java, Ceylon, Amboina, Philippine Islands. 

CoTBS, E. C. Indian Museum Notes, 1896, p. 17. 

Maxwell-Lefkoy, H. Mem. Dept. Agric. India, Entom. Ser., vol. 1, 1907, p. 227. 

Maxwell-Lefroy, H. Indian Insect Pests, 1906, p. 170. 

Fboogatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 13. 

Dacus fftnebll Froggatt. 
(Fruit Fly. Trypetidce; Diptera.) 

Host: Fruit of Artocarpua integri/oHa. 

Injury: Bred from oranges entering Victoria from New Caledonia. 

Description: Adult y female about 10 mm. long, with long, rounded body: large hya- 
line wings with broad costal stripe of light reddish brown; head with large black spot 
on each side of face and below the base of the antennse; thorax dull yellowish brown; 
legs yellow, with tand darkest. 

Distributi^m: New Caledonia, Java. 

Frogoatt, W. W. Dept. Agric. New South Wales, Farmers' Bull. 24, 1909, p. 27. 
Froggatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4. p. 866. 

Dacus passUlonD Froggatt. 
(The Fiji Fly. Trypetidce; Diptera.) 

Host: Granadilla, mango, shaddock; the orange, lemon, and lime are slightly 
infested. 
' Injury: One of the most abundant fruit flies in Fiji. « 

Distribution: Fiji. 

Froggatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 36, pt. 4, p. 870. 

Dacus penlcas Rig. 

(Peach Fruit Fly. Tbypetidsa; Diptera.) 

JBfqsts: Mango and peach, 
/w/ury; Larvfie injure ripe fruit. 

Description and biology: Adult, red brown with black and yellow markings on the 
body. JSggs usually deposited in wound on skin of fruit; egg stage about 2 or 3 daya; 
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larval stage 10 to 15 days inside fruit, after which it leaves the fruit and enters the 
ground to pui>ate; pupal stage about a week. 
DistnbuHon: Bhagalpur and Lower Bengal, India. 

Basu and Dxttt. Crop Pest Handbook for Behar and Orissa, including also Western 

Bengal, 1913, p. 74. 

Daeus psidll FroggAtt. 

(South Sea Guava Fruit Fly. Trypetid«; Diptera.) 

Host: Guava, granadilla. 

Injury: Larvse feed in fruits. 

Description: Adult female, 6 nun. long, wing expanse 10 nun.; head lig^t brown 
with rich metallic purple eyes, antennse brownish black, with last joint black; thorax 
black; abdomen black, elongate, and narrow at base. (See plate xxvn, figs, la, 2a, 

8a, 4a.) 
Distribution: Fiji, New Caledonia. 

Froooatt, W. W. Dept. Agric, New South Wales, Misc. Pub. 303, 1899, 
Froooatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 19. 

Dacus (TephzltM) zanthodes Broun. 
(Broun's Fruit Fly. Trypetidse; Diptera.) 

Host: Pineapple, granadilla, guava, manunee apple, shaddock. 

Injury: Breeds in fruits. 

Description: Adult female, 9 nun. long, wing expanse 15 mm., general color pale 
ochreous yeUow; thorax with faint yellow dorsal stripe, and pale yeUowish white 
stripe margining each side and marking the sides of the scutellum; abdomen elongate 
and truncate at apex. 

Distribution: Fiji. (Bred in New Zealand from fruit imported from Fiji.) 

Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 25. 

Bloza miUB Froggatt. 
(The Island Fruit Fly. Trypetidce; Diptera.) 

Host' Banana, SideroxyUm (Aehras) australe (black apple). 

Ifijury: Larvae feed in bruised or blemished fruit. 

Description: AduU female, 6 nun. long, wing expanse 12 nun., head small, ochreous, 
antennae yellow with long bristle at apex of second joint, thorax brownish yellow, 
abdomen small, light brown at base, black on apical half, and covered with coarse 
hairs. (See plate xxvm, figs. 1, 2.) 

Distribution: New Hebrides, Queensland, New South Wales. 

Froggatt, W. W. Dept. Agric, New South Wales, Misc. Pub. 303, 1899. 
Froggatt, W. W. Dept. Agric, New South Wales, Farmers' Bui. 24, 1909, p. 54. 

GOOSEBERKT; CURRANT. 

{Rihes spp. Family Saxifragacese.) 

Shrubs itearing small edible fruits; native to Europe, Asia, North America, and 
South America. 

A. BETTEK KNOWN OOOSBBBKRY AND CURRANT INSECTS UKELY TO BE 

IMPORTED. 

Eriophyes ribls Nalepa. 

(Currant (jail Mite. Eriophyidse; Acarina.) 

Host: Infests especially the black currant {Rihes nigrum) j but also R. ruhrum, and 
R, alpinum. Certain varieties of black currant are preferred, as Baldwin, Black 
Naples, Black Dutch, and Lee's Prolific. 
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Tnjtiry; Seriously injurioua; can be introduced in nursery stock. 

Descriplian aiui biology: Microscopic. Adult about 230 microns long by 40 microna 
wide'. Male smallei; color whitish or pale green, eemitr&nsparent and shiny. Sub- 
cyl Lndrical in shape; 60-70 transverse rings furnished with regular series of short pro- 
jections, best seen on sides. Infests the buds which may contain thousands of mit«e, 
causing them to swell, producing so-called "big buds." Such buds, if they open, 
usually faU to produce fruit of value. (See text fig. 62.) 

Diitrihulion: Middle Europe; England. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 230. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d. ed., 1913. vol. 3, pp. 121-123, 

figs. 96, 97. 

Bryotila tUls Tbamai, 

(Red Gooseberry Mite. Tettanychidie; Acarina.) 

HosU: Gooseberries and currants. 

Injury: Very serious injury caused by sucking the juices of the plant. Very easy to 
introduce on nursery stock. 



^1 mite {BriojiKiiti riMa): Hltc uid galls, (fkroucr.) 

Description av4 biology: This is one of the minute red spiders, having eight legs, 
whichbreedonthetoliageof plants, causing aruBty appearance. The eggs are spherical 
and microscopic in size. 

Dittribution: Germany, England. 
SoRAiTBR, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. S9-9J, 

figs. 67, 68. 

AbrsiBS CKHBOlailata LIddibus. 

(Magpie or Currant Moth, Qeometridte; Lepidoptera.) 

Hogt: Currant, gooseberry, and fruit trees. 

Injwy: Defoliation; seldom aeriously Injurious. 

Dacriptum and biology: Adult wing expajiae 37 mm. (variable); color creamy white, 
spotted with black, with orang^ yellow between black spots at base of forewings; 
hind wings like front, but with no yellow; thorax and abdomen yellow and black. 
On wing in July and August (England), Pupa blc^k, with three golden yellow 
rings to the body. Cocoon delicate, attached to leaf <M twig. Larva length 37 mm.; 
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coloi creamy white, spotted, uid mwked with bUck and orange yellow at sides. 
Appear in fall; winter u very Btnall larvK, ready to pupat« in June. Egg», cream- 
colored, laid singly or in groups; hatch in from 6 to 15 daye. (See t«xt fig. 63.) 

Di»tnbulxM: En^and, Europe, Siberia, China, 
Thbobald, F. V. Insect Pests of Fruit, I90S, p. 206. 

Thamnononia wanaila LtnnaDa. 
(Cuirant Webwonn. Greometridfe; Lepidoptera.) 

HotU: Ribt* spp. 

Injury: Attacks leaves, buds, floweie, and often fruit. 

Daaiplion and biology': Adult, wing expanse 25 mm.; front wing pure giay with 
brown and black cromlinea; hind wing ashen gray dust«d with black. Occurs June 
and July. Pupata in or on ground. Larva, length 25 mm.; blue green with darker. 



Ih {Abnais SToaiulaTiattt): AduU, larva, pupa. (Enlom. Paraalt. Agric. 1904.) 

white bordered median line, and a yellow side stripe; on each segment a black tubercle 
bearing bristles. Shortly before pupation mostly violet or reddish brown. 

DUtribulion: Northern Europe. 
SOBAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed.. 1913, vol. 3, p. 336. 
ii Zophodia convolutella Hflbner. 
(Pyralidffi; Lepidoptera.) 

Hosts: Gooaeberry and currant. 

Injury: To fruit and leaves. 

Description and lnoU>(fy: Adult, wing expanse 30 mm.; (orewing brownish gray 
vrith whitish and dark brown lines; occurs during end of April and beginning of May. 
(Germany.) Pupa overwinters in shallow earth. Lama, length 10 mm.; color grass 
green; head and thoracic shield black; occurs from May until July; draws berries and 
adjoining leaves together by a web; feeds on &uit. Egg deposited singly on twigs (see 
text flg. 64). 

DistHbution: Europe. 

" Handbuch der Pfianeenkranklieiten, 3d., 1913, vol. 3, p. 336. 
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Injurious Grain Insects. 

Fios. a, 6.— Haploiiripj icufeoM; e, Limoihripi deniicimia; d, HaploUiripi Iriiici: i, g, O'ia tauacubna: f,h, 
TrachtiibatUmta.i.n. HyUmiiiiicoaraiila:lc,ImiiomanmiaU:t,ni, rfoeJuitmawJuJ. (Kurdiumov.) 



aOOBBBBBBT AND OUBAA.HT INSBGTB. 



(CiuToiit Shoot Borer. Tineid^; Lepidopt«ra.) 

EosU: CutTants; especially red cutranta. 

hijwry: Seldom aerioua; tunnela the shoota. 

DeicriptUin and bioki^: Adult, wing expanse i inch. Forewinge dark brown with 
purplish irideacence; near base a trausverBe yellow band and two yellow spots near 
tip; head deep yellow. Occurs from mid May into June. Pupa, brown, in loose 
cocoons in tunneled shoots. Larva, dull greenish, with red patch on ninth, segment; 
head and first thoracic segment black. Hatch in summer, feed on seeds in ^it, 
then spin hibemaculum on bark; attack buds and shoota in spring causing the tips to 
wilt; mature in April and May. Eggt are colorieaa, lemon-shaped, 0.67 nun. long. 

DiitnbiLtion: Europe. 
Thbobald, F. V. Insect Peste of Fruit, 1909, p. 213. 

NoMcella robormna TnltBcibke. 
(Currant F^it Moth. Tortriddte; Lepidoptera.) 

Hott: Currant, rose, Rubut sp., whitethorn, oak. 

Injury: Hollows out ripening currantB. 

DtKTiplion and fridlogy: Adult, iorewing white, mixed with dull gray before the 

border; rusty red at 

point; base gray brown; 

speculum dotted black; 

palpi reddish brown. 

On wing June and July 

(Germany). Pupatesin 

currant leaves and the 

atage lasts 3 weeks. ' 

Laroa, length 17 m 

plump, brown, head ^ 

yellowish brown, neck 

and anal shield black; 

on each segment a brown 

wart, each with a light 

bristle; webs up leaves and fruit; occurs in early spring. 

Distribution: Europe. 
SoEAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 286. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 212. 
CoLUQNE, W. A Manual of Injurious Fruit Insects, 1912, p. 163. 




loth {Zophodia convoluletla): Adult larva, loiuif. 



B. OTHfn IMPOBTANT CUBBANT AND GOOSEBKBBT INSECTS. 

HEMIPTERA. 
Coccldni 

Armored— 

Chii/Tuupid Kiicia Linnswa; Europe; Rlbfs sanffttineum. 
:ifSpidliitpit plricola Dei Guercio; Italy, France, Portugal, Gsrmaay, Englaad. 

FiBTinia frotialatix Maskcll; New Zealand, 



Ltcanlum cgrpfi Liunieus; Great Britain. 
Laanium rehi King; Europe. 
Jjiantium rabl Schiank; Europe. 
Phenaaicail jocitM Newstead; Britiah Islea. 
/■muIociKciu ariai Maxell; New Zealand. 
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GRAINS AND ORASSBS. 

(Family Gramineee.) 

Under this heading are treated the insects attacking the grains and grasses, except 
com, sorghum, and sugar cane, which are treated separately. This section relates 
especially to barley {Hordeum vulgar e Linnaeus), millet (Panicum spp.), oats (Avena 
sativa Linnseus), rye {Secale cereale Linnaeus), timothy (Phleum prateTise Linnaeus), 
and wheat, emmer, and spelt ( Triticum wtivum Lam.). Descriptions of these various 
crops are given in their proper alphabetic order. 

A. BETTEK KNOWN GRAIN INSECTS LIKELY TO BE IMPORTED. 

Lema eyanella Llxmsus; Lema melanopus Linnaeus. 
(Grain Leaf Beetles. Ohrysomelidse; Coleoptera.) 

Hosts: Grasses, grains, especially oats. 

Injury: Feed on the leaves, stem and seed. Causes millions of dollars damage in 
some years. 

Biology: Eggs shining yellow laid in rows of 10-20 near the midvein, and 40-50 
on a leaf. The larvee feed on the leaves. L. eyanella pupates in a cocoon on the 
plant; L. melanopus pupates in the groimd. The adults also feed on the foliage. 

Distribution: Europe, Southwest Asia. Serious only in South Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 509. 

:4cPliaiaxonotlia kinclil Reitt. 
(Mexican Grain Beetle. Cryptophagidse; Coleoptera.) 

Hosts: Com, yams. 

Injury: Larvae and beetles destructive to stored com and other products. 

Description: Small, shining, deep brown beetles, about three-sixteenth inch long. 
Larva elongate gray, each segment darker at middle with darker spaces each side 
bearing rather well-developed tubercles. 

Distribution: Brazil, Guatemala, Mexico, Texas, and South Carolina. 

Chittenden, F. H. U. S. Dept. Agr., Bur. Entom., Bui. 96, pp. 8-13, fig. 1, 1911*^ 

:)kLophocateres (Ostoma) pusUlus Klug. 
(Siamese Grain Beetle. Trogositidce; Coleoptera.) 

Hosts: Com, rice, seeds of eggplant and gourd, rye, flour. 

Injury: Larvae and beetles destmctive to stored com and other seeds. 

Description: Flat, brown, with thorax prolonged into acute angles at sides, anten- 
nae clubbed at ends, minute. Larsra white with blackish head and last segment 
elongate. 

Distribution: Liberia, Siam, Ceylon, Java, India, Cochin China, Peru, Guatemala, 
France, South Carolina, Texas. 

CnrrTENDEN, F. H. U. S. Dept. Agr., Bur. Entom., Bui. 96, pp. 14-18, fig. 2. 1911. 

>{cLathetlcti8 orytm Waterh. 

(Long-Headed Flour Beetle. Tenebrionidae; Coleoptera.) 

Hosts{ Wheat, com, barley, rice. 
Injury: Larva and beetle injure stored grain and flour. 

Description: Pale yellow, somewhat flattened beetle; the slenderest of the flour 
beetles, measuring one-eighth inch. 
Distribution: India, Arabia, Persia, Norway, England, Russia, Texas. 

Chittenden, F. H. U. S. Dept. Agr., Bur. Entom., Bui. 96, pp. 25-28, fig. 5. 1911. 
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Nonagila unlfonais Dudgeon. 
(Wheat Stem Borer. Noctuidce; Lepidoptera.) 

Hosts: Rice, wheat, sugar cane, millet. 

Injury: Larva bores in stems and pupates in its borings. 

Description and biology: Larva flesh colored with black head. Bores in grass stems. 

Distribution: India, Ceylon, Burma, Celebes. 

Maxwell-Lefrot, H. F. Mem. Dept. Agric. India, Ent. Ser., vol. 1, pt. 2, p. 176. 

Pyrausta nubilalis Httbner. 
(Millet Stalk Worm. Pyralidce; Lepidoptera.) 

Hosts: Millet, com, hops, hemp, Panicum sanguinaUt Artemisia vulgaris, Conyza 
squarrosa, and Arundo. 

Injury: Bores in the stems. 

Description and biology: Moth, wing expanse 28-30 mm., yellow ochre in color with 
rust colored marks on forewings. Larva dirty gray brown with dark dorsal line, and 
two black spots on each segment, underside whitish, head dark brown, thoracic shield 
yellowish, 30 mm. long. Bores in the stems and sometimes attacks the ears of com. 
In grasses the larva overwinters in the roots. 

Distribution: Europe (Hungary). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 304, 305, 

fig. 206. 

Oebsenhelmeils taufella Schiflermiller. 

(Rye Stem Borer. Tineidfie; Lepidoptera.) 

Hosts: Rye, grasses. 

Injury: Quite injurious to winter rye. 

Description and biology: Moth, 7 mm. long, with 13^ mm. wing expanse, forewings 
yellowish brown with darker bands, hindwings white in basal part and brown be- 
yond. Pupates in the stalk. Larva when young greenish or yellow, later yellow 
with dark head; bores in stems. Eggs laid singly. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 242, fig. 175. 

3)cTinea granella Linnsos. 
(The Wheat Moth. Tineidee; Lepidoptera.) 

Hosts: Wheat, barley. 

Injury: Very serious injury to the seed heads. 

Description and biology: Adultf a tiny moth colored a rich brownish yellow with the 
hindwings larger than the front and greenish yellow. Pupa a small brown chrysalid. 
Larva not over one-half inch long, yellowish ; bores in the seed head, eating all but the 
husks. 

Distribution: Victoria, Australia, Europe, North America. 

French, C. Handbook of the Destmctive Insects of Victoria, pt. 3, pp. 128-132, 
pi. 55. 

CUnodliMo^is mosellana O^hin; Cllnodlplosis equestfis Wagner; sicContailnla tiltlcl Eirby. 

(Grain Gall Midges. Itonididae [Cecidomyiidse]; Diptera.) 

Species: CI. mosellana; France; wheat, rye. CI. equestris; Europe; wheat. >i<C 
trUid: Europe, introduced into United States; wheat, rye, barley. 
Injury: Very serious injury to grain, especially in United States. 
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Deicription: Fly of equatris ted, of the other two orange yellow. Maggot of eques- 
trit blood red, of the other two orange or yellow. Breed in the stema and cause gall 
formation. 

BoRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 442, 

447, 448. 

LailoptMm ttnmiU Ltadflman. 

(Rye Midge. ItonididsB [Cecidomjdidse]; Diptera.) 

Hosts: Rye, TrUicum reperis, Calamoffrostis laneeoltUa. 
Injury: Attacks the stems. 

Description arid biology: Fly black, abdomen white banded; 3 mm. long. Larva 
brick red, 5mm. long. 
Distribution: Ruasia. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 457. 

Bfajedolm avouB Marchftl. 
(Oats Gkdl Midge. ltonidid» [CecidomyiidsB]: Diptera.) 

Host: Oats. 

Injury: Forms galls in the stems. 

Description and biology: Fly black, marked with led, with a band of silver-gray 
hairs on each side; length 3.2 mm. Has two generations. 
Distribution: France. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 449, fig. 

272. 

sicPhytophaga (Bfajetlola) dMtruetor Say. 

(Hessian Fly. ^ Itonididae [Cecidomyiidse]; Diptera.) 

The well-known Hessian fly is a conspicuous example among our imported pests. 
It is now distributed over Asia, Europe, and North America. 

Porrieondyia eeiealls Sauter. 

(Grain Maggot. Itonididse [Cecidomyiidse]; Diptera.) 

Hosts: Barley, oats, rye, spelt. 

Injury: Occasionally injurious. Breeds behind the leaf sheath. 
Description and biology: Fly, antennse 13-jointed, t^rax black, abdomen red, 
length 2.2 mm. Maggot, 3 mm. long, chrome red. 
Distribution: Germany. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 441 . 

Hyleznyla coaretata FaUem. 
(Wheat Bulb Fly. Anthomyidae ; Diptera. ) 

Hosts: Rye, wheat, barley. 

Injury: Feeds in the stems; very deetnictive. 

Description and biology: Fly yelloT^'ish gray, strongly bristled; thorax without 
stripes; abdomen with dark median stripe; antennae black; length 7 mm. Maggot 
yellowish, 6 mm. long. (See plate xxix figs, i, n.) 

Distribution: Middle and north Europe. One specimen is recorded from Colorado. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 431, 432, 
fig. 263. 
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Hydrellla gilMOto Fallen. 

(Grain Leaf Miner. Ephydxidae; Dlptera.) 

Hosts: Barley, oats, grasses. 

Injury: Mines the leaves. 

Description and biology: AduUfiy metallic brown, thickly dusted with g^ray; under- 
sides and palpi yellow; antennae black, face and beak brown; 2.75 mm. long. Larva 
2 mm. long. 

DistrOnUion: Europe. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 408, 409, 

fig. 254. 

Cunarota flavftarato Melgen. 

(Grain Fly. Oscinida; Diptera.) 

Hosts: Wheat, grasses. 
Injury: Bores in stems. 

Description and biology: Fly, blue black, undersides white, length 2.5 mm. Larva 
and pupa with two large stigmal hooks at apex. 
Distribution: France. 

SoRAUBR, P. Handbuch der Fflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 412, 413. 

Cbloiops tmilopiu MeigeD. 
(Straw Fly. Osdnidse; Diptera.) 

Hosts: Wheat, rye, barley, grasses. 

Injury: Bores in the stems of grains. 

Description and biology: Fly, yellow, with three black lines on thorax, four black 
cross bands on abdomen and black antennae; length, 3-4 mm. Maggoty yellowish 
white, 5-7 mm. long. Winters in stem near roots. 

DistribiUion: Europe. 

SoRATTSR, P. Handbuch der Fflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 412, 413. 

:){c08€lni8 trtt LfauuBus (Osdnis pusilla Melgen). 

(Frit Flies. Oscinidse; Diptera.) 

Hosts: Oats, barley, wheat, rye. 
Injury: Mines the stems of grains. Serious pests. 

Description and Biology: Adult fly, shining black, metallic. Larva^ white, legless. 
Mines the stems and roots. 
DistribuUon: Europe, America. 

SoRAUBR, P. Handbuch der Fflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 410, 411. 

B. OTHBB IMPORTANT GRAIN INSBCTS. 

HEMIPTERA. 

Njftiut vinUor Bergroth; Australia. (See Fruit.) 

JatMU texnoitttut Fallen of Qerinaiiy Is a very iojurious insect to wheat, barley, oats, and grasses. 
The eggs might be imported with straw during the winter. This is a bright-yellow leaf hopper with 
black markings, measuring about 3.75 mm. in length. 

THYSANOPTERA. 

HaploOuips trUiei Eixirdjnmov, the Europe gnUn thrips; Europe; often winters in wheat stubbles. 

(See pi. XXIX, fig. d.) 
HapUdhrips aeuleata Fabricius (see pi. XXIX, figs, a, 6; arid Limothrips denticomia Haliday; Europe; 

attack grain. (See pi. XXIX, fig. e.) 
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COLEOPTERA. 
CarabidjB. 

Zabnu giblnu Fabricius of Europe attacks wheat, oats, rye, and barley, in both its adult and larval 

stages. It is a shining black beetle with pioeoos antenna and legs, measuring 15 mm. in length 

and 6 mm. in breadth. The adults hide during the day and feed at nigtbt oo the grain. They might 

easily be imported. 

BlaterldaB. 

Apiotet Uneatui LinnsBUs. (See Tobacco.) 

Cenunbyddae. 

Caiamobiua margineUut Fabricius; Europe; bores in stems of wheat. 

ClifysomelUsD. 

PhpUoireta viUtOa Redtenbacher. (See Rape.) 

BnehyrlilnldsB. 

Diaprepet abbreviatus Linnseus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 

NoctuldsB. 

Oria muteuloaa Httbner; Russia; very destructiye, winters in egg stage in stubble. (See pi. XXIX, 

figs, e, g.) 
Hadena seealis BJerk; Europe; bores in stalks. 
Tradua batilinea W. V.; Europe; injures wheat, rye, and other grains. (See pi. XXIX, figs./, h.) 

Pyralidae. 

Chilo timplez Butler; India, Formosa; attacks millet. (See Sugar Cane.) 
DkhoeroeU puncU/eralU Gu6o^; Queensland; attacks millet. (See Com.) 

PliycltidsB. 

Anerastia botdla Zuk.; Europe; injurious to rye, wheat, and other cereals 

DIPTERA. 
OsctnidsB. 

CMoTops lineata FalH-icius; a tiny reddish frit fly (rf Europe which breeds in stems of wheat. 

Opomysa florum Fabricius, a small fly of Europe which breeds during the winter in the lower parts of 

the stems of wheat. It is 4.5 mm. long, pale yellow or reddish yellow in color. 

ItbnidldaD (CeddoinyldsD). 

Clinodiplosis mosellana G4hin; Europe; breeds in stems of wheat and rye. 

HYMENOPTERA. 
Cephldldse. 

sic Cephus pyginaeus Linnseus of Europe bores in the stems of wheat, rye, timothy, and otiier cereals and 
grasses hibernating as a larva in the lower part of the stem or root. It could easily be imported in 
straw. The larva is legless. The adult is a black wasplike insect with yellow markings, measuring 
7 mm. in length. 

Trachelits tabidtu Linnseus; Europe; bores in stems. (See pi. XXIX, figs. Z, m.) 

Cbalcldldae. 

Isosoma noxiale Portschinski is a very injurious chalcid pest of grain in Russia. The larvae pass the 
winter in the stems. (See pi. XXIX, fig. k.) 

GRANADILLA. 

{Pamfiora qvadrangularis, Passifloraceee.) 
A tropical American vine valuable as a climber and also for its fruit. 

DIPTERA. 
Trypetldae. 

Dacus passiflorse Froggatt; Fiji. (See Fruit.) 
Dacus psidii Froggatt: Fiji. (See Fruit.) 
Dams xanthodes Broun; Fiji. (See Fruit.) 
CeratUis capitata Wiedemann. (See Fruit.) 
Ceratitis pwnctata Wiedemann; Africa. (See Fruit.) 

LEPIDOPTERA. 
Pyralldse. 

Dichocrocis punctiferalis Guto^e; Queensland. (See Com.) 
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GRAPE. 

( Vitis spp. Family Vitacese.) 

Fruit-bearing vines valued both for the fruit itself and for the wines derived there- 
from. 

A. BETTER KNOWN GRAPE INSECTS LIKELY TO BE IMPORTED. 

:^ Erlopliyes vltis Landois. 

(Grape Blister Mite. Eriophyidse; Acarlna.) 

Hosts: Vitis vinifera, V. vesuviana, V. carinMaea, V. arizordca^ V, atstivalis. 
Injury: Causes much damage to the vine. 

Desaription and biology: Four-legged blister mite which attacks the leaves, buds, 
flowers, and berries of tiie grape. 
Distribution: Europe, Armenia, North America. 

SpRAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 119, 

120, figs. 94, 95. 

Anomala vltis Fabrlcios. 

(Grape Anomala. Scarabsddae; Coleoptera.) 

Host: Grape. 

Injury: May be serious. 

Description and biology: Adult, length 12-17 mm. ; green, violet or azure; body oval; 
head, prothorax, and scutellum punctate; elytra convex with distinct longitudinal 
strise. Occurs in June and July; crepuscular; feeds on foliage of the vine. Pupates 
in soil in May; stage requires about a month. Larva feeds on roots of grass and the 
vine. Feeds about a year and a half. Egg oblong, hatches in about 15 to 20 days. 

Distribution: Middle and eastern Europe. 

SiLVBSTRi, F. Dispense di Entomologia Agraria, 1911, p. 310. 

SInoxylon perCorans Schrk.; Slnoxylon sezdentatum Olivier. 
(Grape-vine Flat-headed Borers. Bostrychidse; Coleoptera.) 

Species: S. perforans; Tirol, Italy, grape; Europe, oak, elm, horse chestnut. S. 
sexdentatum; Spain, grape; South Fiance, Quercus sessiliflora. 

Injury: Bore in the stems, branches, and trimk; sometimes causing very serious 
injiury. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 489. 

Yesperus spp. 
(Grape Borers. Cerambycidse; Coleoptera.) 

Species: V. xatarti Dufour; France; grape. V, luridus Rossi; Italy; grape. F. 
strepens Fabricius; France; grape, rose, forest trees. V, mauretanicus Dry; Algeria, 
Spain; grape, olive. 

Injury: Bore in stems. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 498. 

3{c Bromius obscunis Linnsus. 
(Grape Root Worm. Chrysomelidse; Coleoptera.) 

Hosts: Grape, Epilobium, etc. 

Injury: Sometimes serious. Attacks both the roots and the growing parts of the 
vine. 

Description ar\d biology: The species has two varieties, obscuruSy which is black, and 
vitis Fabricius, which is brown. The eggs are laid in crevices beneath the inner 
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Uj'eTt of twrk on old wood, and alea on lekvea, in cliuters of 4 to 30. Egg» yellovish. 
white, elongate cylindrical. Lama white, with yellowish-brown head, ahort legs. 
Pupa white, fonned in earthen cell. The larva feeds on the roote several feet under 
gtoutid, doing much damage. The adults feed on the foliage and fruit. 

IHttributioTi; Europe, Asia, North Africa, and introduced into California. 
SoBAUBR, F. Handbuch der pflanzenkiankheiten, 3d ed., 1913, vol. 3, pp. 512, 513. 
QCATLE, H. J. (^lifomia A^. Exp., 8U. Bui. 195, 25 pp., 18 figs. 



(Vine Flea-b«etle. ChryBomelidte; Coleoptera.) 

BotU: Grape, willow. 

Injury: Serious. Defoliation. 

Deteription and biology: .^ijuit, lengUi4 mm.; brilliant green, Bometimes deep bine- 
green. Two generations, first appears in April (France), feeds on leaves. Pass winter 
aeadultsatbasesof vines, in bark, etc. Pupate in aoil. Lama, length 6 mm., black; 



Fio. Wl.— Vine flea-beetle (Saltka amptlopliaaay. Adult, larva, and injui; . (v. Rendu.) 

feeds on leaves, flowers, and shoots. Larval period of first generation about a month. 
Egg» clear yellow, oblong; placed on under surface of leaves in clusters of about 30. 
(See text fig. 65.) 

£>Mln&ution: France, Italy, Spain, Algiers. 
MoNTiLiiOT, L, Les Inaectes Nuiaibles, 1891, p. IIG. 
QvENAUx, 0. Entomoli^e et Paraaitologie Agricoles, 1904, p. 340. 
SOBATJIB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1B13, vol. 3, pp. 523, 524. 

Scelodnota sUlKtcDlUs Uatschulsk;. 

(Chrysomelid»; Coleopteia.) 
Hott: Grape, 
Injury: Serious pest. 

DeicripUon and bioloffy: Probably similar to grape rootworm. 
Dietnbutum: India. 
MajcwblItLebrot, H. F. Indian Insect Life, 1909, p. 359. 
Bracbyrblnns (Ottorbyncbas) spp. 
(Grape Root Weevils. Brachjrhinidse (OtiOThynchidffi); Coleoptera.) 

The weevils of this genus breed at the roots of plants and are very destructive »o 
adults, often defoliating vineyards. 
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Species: B. ravcus Fabricius; Gennany, France; adults attack foliage of apple, pear 
cherry, grape. B. dngularU Linnseus; Europe (England); adults attack grape, 
grafted fruit trees, oak, rose, hops, Rhododendroiiy pines, gherkins, spruce, and straw- 
berries. B. turca Boheman; Russia; breeds at the roots of grape. >|<^. sulcatus 
Fabricius; Europe, introduced into America and Australia; breeds at the roots of 
grape, strawberry, and many other plants and is a very destructive pest. B. populeii 
Boheman; Hungary; adults injurious to grape. B, ligusHd Linnaeus; Europe; attacks 
grape, peach, hops, beans, beets, asparagus, lucerne. Breeds at the roots and is very 
destructive. B. armatus Boheman, B. asphaUinus Germar, B. corruptor Host., B, 
globus Boheman, B. teretirostris Stierlin and B. tristis Scopoli are also recorded from 
grape. 

Description: These weevils are practically all black, oval, fairly large, with broad 
blunt beaks. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 541-543. 
Bargagli, p. Rassegna Biologia Rincofori Europei, 1883-1887. 

Boannia geininaria Brahm. 
(Geometridse; Lepidoptera.) 

Hosts: Grape, wild honeysuckle, rose. 

Injury: Very injurious. Defoliation. 

Description and biology: Adult y wings 19-20 mm.; brownish gray with white mark- 
ings. LoTva^ grayish brown in color, with dark yellow and black spots and dark 
wavy side lines; occurs in July; winters in sheltered places. Pupates during spring 
in ground. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 338. 

Cryptoblabes gnldlella Mill. 

(Pyralidse; Lepidoptera.) 

Host: Grape. 

Injury: To fruit. 

Description: Adult, wings lead gray, two diagonal whitish stripes between which 
are blackish spots. Larva, length 14 mm., dirty brown with broad, dark side stripes. 
Feeds on unripe grape berries. 

Distribution: Southern Europe, Egypt. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 311. 

Sciopteron regale But; 

(Grape Gim Worm. Sesiidse; Lepidoptera.) 

Host: Grape. 

Injury; Bore in canes of the grape; very destructive in Japan. 

Description and biology: Adult moth, about 18 mm. long and with wing expanse of 
37 mm.; general color orange and black. Larva, 18 to 25 mm. long, yellow, feet and 
head darkish brown. Pupa, about 18 mm. long, rich amber brown in color. 

Distribution: Japan. 

Maskew, F. Oal. State Hort. Com. Monthly Bulletin, vol. 2, No. 10, 1913, p. 677. 

Clysia amblguella Hiibner. 

(The Cochylis. Tortricidse; Lepidoptera.) 
Host: Grape. 

Injury: Very serious to blossom clusters and fruit. One of the worst grape pests of 
Europe. 

55266—17 9 
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Deieriplion and biology: Adult, wing expoiue 14-15 mm.; {wewing yellow, with a 
large dock brown tnuuverra band; hindwiag gray. Two generatioiiB. Fiist occurs at 
tune of flowering of grape; second generation in early August (France). Pupates m 
early winter under bark scales, in creviceeol grape Btakee, etc. Larva, length 12 nun,, 
at first whitish, later taking on a mee color. Egg placed singly on blcMsom clusters 
and on grapee. (See t«xt fig. 66.) 

Dutribution: Europe, Asia Minor, Japan, India. 
UoNTiLLOT, L. Entconologie et Fariaitol<^e Agricolea, 1904, p. 336. 

Polrchrosli botnna SchlflermtllH'. 

(The Pyralid of the Vine. Tortricidte; Lepidoptera.) 
Ho8t: Grape. 

Injury: Very injurious. Attacks grape bloBsoms and fruit. 

DeicripHon and biology: Adult, wing expanse 12 mm. ; forewings pale yellow with 
three transverse brown linee; hind wii^ grayish brown. Three annual generations. 
Pupa brown. Larva, length 
1 cm.; green in color. Bgga 
deposited on berrjee and on 
blosaom clustera. (See text 
fig. 67.) 

Dietribution: Germany, 
Austria- Hungary, Swltzer. 
land, France, Italy, Asia 

MoNTiUiOT, L. Les Insectes 
Nuisibles. 1891, p. 120. 

Gu^MAtrs, G. Bntomologie 
et Paraaitolt^e Agricolea, 
1904, p. 340. 
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Aipliiolu! (EHupMfottu) labia- 
Mram Marohal; Coralediltaiy. 

AipUtiolaa IPimdaonidia) orrt- 
niJBlHj Morean; West Indies. 

AipHiolvi (Pitvdaonidia) ici- 
irraia Ve Cftatmoy: Mauri- 

AipidMiit{Chrsi)omiihiilui)pedronifaTmtaCockaie\laiiiBobhiaon; Philippines; VIlit ctniftrB. 

Aapidioliis(Pseudaonidial/oiaorNevstmi; Barbados. 

Aipldtotui lTarglanla)_cllit Slgaoni; France, Algiers, Genoiuif, Italy, Sicllf. 

Chlonatpli vliit Qreen! Ceyloo, Japan. 
Unarmored^ 

CrypliniilMs loantimryl Coctetell; on loola; Cape Coloaj. 

OaainicUa leniUalti Fabridus: Aiseria; Eiuape. 

leett/a patnurl Blley * Howurd; Meilco. 
!(iZ«siTilBni peraicm Fabrloius; Anstralia, Franne, Italy, Caucasus, CalltomJa. 

Ltcaniam iiini Bouchi; France. 

Hiolrommia lilmtral Herapel; on roots; BraiH. 
ii:Fal!eococcai rosje RUey 4 Howard; Jamaica. 

Pteadocoeciu fllamentoHU Cocieceyi, Japan, Hawaii. 

Puudacmxai snUirrancai TTempel; on roots; Arseotlna. 

Fteaiococcai tilia Niodielslcl; Korth Abies, France, Europe, Faieatina. 

Palvlnarla idTtlfcra Kli^. 

RUtaeiafiMfa Kflnciiel; Fnmee, Algeria. 

Solenoeoeeiu mmala Kuwana; Japan. 



JVytluivlniMrBergrath; Australia. (9aB Fruit.) 



INSECTS OP GRAPE AND GUAVA, 

COLEOFTERA. 



LEPIDOPTERA. 



ZFcnnlds. 

Ina ampilopliata Borle; EaTOp«, Caucamis, Pales- 
tine; BttackB buds and leaTBs. 



TryprtUlK. 

OriUiluciipinUaWledenumn, attacks Vltit ciuifaa. 
(See Fnilt.) 
■toDldUn. 

Coniarlnia iililcala Rilbsaamen; Europe; brfeda in 



(Ptidium guajava, etc. Family Myrtacete.) 
Evergreen trees and shrubs of tropical 
and subtropical America, yieldii^ delicious 
fruita. Several species are grown in Florida 
and California. 

GCAVA INSKCTS. 

HEMIFTEBA. 



AipidbHui lPiaiiaimiditt)lrilobitlfoTmit Greea; Cey- 
lon. (See citrous.) 
■^PartatoriaiiilplHii'Liiixs: Philippine Islands, 
f/iionoipii iPhtnacmpia) mefaloba Green; Ceylon. 



CuTdiocacaa umbonatus Qodkentt; 1 
On(/jibuta tanpinemii Hempel; B 
0€TopIaita grandii Tlempel: BraiU. 
CeropIaiMi pijdif Chavaiin«3; Braii 

Ctroplaitailngularii'StKiteaa: British East AMca, Uganda. 

CWopIrutsi uinmmii SlKooret; itaiiritlus. 

Caana acaminatiu Bigaant; Hawaii, Ceylon. 

OoecM vlriiia Oreen; Uganda, India, Haurillus, Ceylon, Btaill. 

Briococaa coriauiH Uaskell; Victoria, New South Wales, Queenslaad. 

IceTna mtnUfrmuntit Riley & Howard; Now South Wales; Psidlam pomifirum. 

leenc ttVclitHanim Westwood; Mauritius. 

fntFli'tacDRcdl/oTTnli Newstead; Uganda. 

Pinidocoe™* frond fj Hempel; Brazil. 

Pteaiocaxui cirgaltu Coclcerell; China. Japan, Jamaica. 

PieuiottTma nluru Henipel; Braid. 

Pulilaariii cvpanix CocbmeU; Jamaica. 

PuiHtarIa fimt Hempel; Braill, Barbados, UontserraC, Antigua, St. Kitts. 

SaiutUa ditcoidei Baapel; BraiU. 

Sainttli pMil Qi«eD; Ceylon. 
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Alcjrfodidie. 

AUuTo6,vew coeoia Curtis; West Indies, Mexico, Central and South America, attacks Ptidium guajava. 

(See Coconut.) 

THYSANOPTERA. 

:^:Heliothtips rubroeinetiu Oiard; West Indies, Ceylon, Uganda, Florida, attacks Psidium guajata. (See 
Fruits.) 

COLEOPTERA. 
Brachyrhlnlda). 

Dtaprepes a^ibrevxatua Linneeus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
I^cnnldse. 

Virachola insocratea Fabricius; India; bores in fruit. (See Fruit.) 

PyraUdn. 

Diehocrocis punetiferalis Gu4n4e; Queensland. (See Com.) _^ 

LaslocampldflB. 

Suana eoncolor Walker; Java. 

DIPTERA. 
Trypetldse. 

AnattrephafratercfUus WiedemEum, attacks Psidium guajava. (See Fruit.) 

Anastrepha serpentina Wiedemann, fruit fly; Lesser Antilles; attacks Psidium guajava. 

Anastrepha ludens Loew; Mexico. (See Fruit.) 

Ceratitis capitata Wiedemann; attacks Psidium cattleianum and P. guajava. (See Fruit.) 

Ceratitis punctata Wiedemann; Africa. (See Fruit.) 

Ceratitis anonae Graham; Africa. (See Fruit.) 
Dacus psidii Froggatt; Fiji. (See Fruit.) 
Dacus xanthodes Broun; Fiji. (See Fruit.) 
Dacibs diversus Coquillett; India. (See Fruit.) 

HAWTHORN; MEDLAR. 

( Mespilus spp . [ Crataegv^] . Family Roeacese . ) 

Small fruit-bearing trees and shrubs of the northern hemisphere, grown mainly as 
ornamental shrubbery. 

IMPORTANT HAWTHORN INSECTS. 

ACARINA. 
Eriophyldce. 

Eriophyes goniothorax Nalepa, blister mite; England; attacks leaves of MespUus oxyacantha, 

HEMIPTERA. 
Coccidae: 

Armored — 

Aspidiotibs (Diaspidiotus) pyri Lichtenstein; Europe; Mespilus heterophylla, ". oxyacantha. 

Diaspis Upkrii Signoret; Europe; Mespilus monogyna. 
Unarmored — 

Ceroplastes rusci Linnseus; Europe. 
ifiLecaniumhituhercuUitum Targioni-Tozzetti; Europe; Oregon; Mespilus monogyna, M. oxyacantha. 

Lecinium coryli Linneeus; Europe; Mespilus coccirhea, M. germanica, M. monogyna, M. oxyacanthi, 
M. pyracantha. 

Pulvinaria hetulae; Europe; Mespilus germanica, M. monogyna, M. oxyacantha. 

COLEOPTERA. 
Curculionidce. 

Magdalis cerasi Linnaeus and M. pruni Limiaeus; Europe; breed under bark. 

Magdilis barbicornis Latreille; Europe. (See Apple.) 

LEPIDOPTERA. 
Geometridae. 

Hihernia aurantiaria Esp., H. defoliarij, Linnaeus and H. m^rjinarii Borckh; Germany; defaliators. 

Lymantrildse. 

Dasychira pudibunda Linnseus and * Euproctis chrysorrh(£i Linnseus; Europe; defoliators. (See Fores; 
defoliators.) 

Lasiocampldce. 

Gastropacha quercifolia Linnaeus; Europe. (See Fruit.) 

Hyponomeutidae. 

Argyresthia nitidella Fabricius; England. (See Plum ) 



INSECTS OF HAWTHORN AND HAZEL. 133 

DIPTERA. 
Trypetldie. 

CeratUis capitata Wiedemann. (See Fruit.) 

HYMENOPTERA. 
TentliredlnldfB. 

Ifaerophya punctum-album Linnaeus; Russia; sawfly. 

Priopliorus padi Linnseus; Europe (See Plum.) 

LITERATURE. 

SoKAUER. P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
LiNDiNGER, L. Die Schildlause (Coccidse), 1912 

HAZEL; FILBERT; COBNUT. 

( Corylus spp . Family Cory lacese . ) 

Valuable nut-bearing shrubs or rarely trees of America, Europe, and Asia, some- 
times used for shrubbery. 

A. HAZEL INSECTS LIKELY TO BE IMPORTED. 

* Eriopliyes avellanie Nalepa; Eriophyes vermiformls Nalepa. 

(Hazelnut Blister Mites. Family Eriophyidae; Acarina.) 

Hosts: Corylus avelUma^ C. iuhulosa. 
Injury: Cause galls on buds. Serious in England. 

Description and biology: Four-legged blister mites which form galls in the spring 
and summer buds. Very easy to introduce on nursery stock. 
Distribution: England, Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 118, 

fig. 93. 

Oberea linearis Linnaeus. 

(Cerambycidse; Coleoptera.) 

Hosts: Hazelnut, walnut. 

Description and biology: Adults beetle occurs from May on. A generation in two 
years. The larva eats pith and wood and pupates in earth. Eggs are placed singly 
tinder young bark. After oviposition the female rings the twig. 

Distribution: Europe. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 507. 

Curcullo nucmn Linnaeus (Balanlnus). 
(Nut Weevil. Curculionidee; Coleoptera.) 

Hosts: Hazelnut, filbert, cob, oak. 

Injury: Causes nuts to fall prematurely. 

Description and biology: Adult, length 8 mm.; color tawny brown to chocolate 
brown, densely clothed with golden-brown pubescence; has imusually long snout; 
occurs in June and July (England). Flies in bright weather. Pupa creamy white, 
pui)ates in soil. Larva length rather more than 8 mm.; creamy white; passes winter 
in cell in groimd. Eggs are deposited singly, deep in nut. Incubation requires 8 or 
10 days. (See text fig. 68.) 

Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 299. 
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Lupcrrcili ampluu Hflbnw (CTarpoempu.) 
(NutTortrix. Tortricide; Lepidoptera.) 

Hoiu: Hazelnut, walnut. 

Injury: To fruit. 

Detijiption and biohgy: Forewing cinnamon colored, with large light spota on both 
Bides darkened by brown apotson the inner margin. Flies in July (Germany). Larva, 
dirty white; head and back darker; bores Into the nuts; overwinters in soil, pupating 
in spring. Eggt deposited on unripe nuta. 

Dittribyiion: Europe. 

SoiuUEB, P. Hftndbucb der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 276. 
Hbnschbl, G. a. 0. Die SchSdlichen Poist- und Obstbaum-Insekten, 1895, p. 432. 

POKTANT BAZl 
SECTS. 

HEUIPTEBA. 
CoeddB. 

nnumored— 
Ltcaniam cortli Lloiiffius: 

Eiiii)p«; Ctorjrlua aotiiaaa, C. 

ulurna. 
Jjeeanium pulchrum Uarchal; 

Euic^; Corjitui acdiana. 
Phenacoceut acaii S^oret; 

Europe; Carplut accRona. 
PalfinnTla bttahi Ltimseus^ 

Euiope; CoTfiut la/dlana. 

COLEOPTERA. 



Affriiui anffuntuliu Uliger; A- 
mAountlui Qabler; Europe; 
boie in bast and sspwocxl, 
especially a( saplings. 



CBts); Adult puncturing AOioai >«bfiuaa Ullller, wire- 

) iForm: Europe; Injures nuts 

and aeadllngs. 



ia Lbuueus: Europe; bores In trunks. (See Blrcb.) 
LEPIDOPTERA. 



L;maatrlIdiE. 

DatycUra pudllmnda LIuuebus, and ifcLjinMnlrlo motiacAD LiooFens; Europe; defolktors. (See Forest 
delollators.) 



i; Europe. (See Plum.) 

HYMENOFTERA. 
Lwfly feeds on foliage. 
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LITEBATUBE. 

SoBAUEB, P. Handbuoh der Pflanzenkrankheiten, 3d ed., 1013, vol. 3. 
NOssUK, Otto. LeitftMlen der Forstinaekteiikunde, 2d ed., 1913. 
Hess, B. Der Forstsohutz, 1900, vol. 2. 
LiNDiKGEB, L. Die Sohfldl&use (CoockUe), 1912. 

HEMLOCK SPBUGIL 

{Tsuga epp. Family Pinacese.) 

Ornamental evergreen trees, very useful for parking, native of North America, 
Cast Asia, and the Himalayas. For convenience the insect pests are arranged under 

Conifers. 

BDEMP* 

{Cannabis saliva Linnfleus. Family Urticacese.) 

A native of Asia cultivated for the fiber obtained from its stems. Also used as an 
ornamental plant. 

IMPOBTANT HEMP INSECTS. 

COLEOPTEBA. 
Chrysomelldae. 

PspUioda aUtnuata Koch; Europe. (See Hops.) 

LEPIDOPTEBA. 
Pyralldn. 

Pyrautta nitbUalit HtLbner; Europe. (See Grain.) 

HOPS. 

(Humulus lupulus Linnseus. Family Urticaceae.) 

Vines cultivated in Europe and America for the hops, which are used in the brew 
ing of beer. 

A. BETTER KNOWN HOPS INSECTS LIKELY TO BE IMPORTED. 

Psylllodes atteniiata Koch. 
(European Hop Flea-Beetle. Family Chrysomelidse; Coleoptera.) 

Hosts: Hops, hemp, stinging nettle. 

Injury: Feeds on foliage. The larva is supposed to breed in the cones of the hops. 

Distribution: Europe (Russia, England). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 522. 

Heplalus bumull Linneus. 
(Hop Root Borer. Hepialidse; Lepidoptera.) 

Hosts: Hops, potato, rape, com, sorrel, dandelion. 

Injury: Bores in the roots. 

Description and biology: Moth, wing expanse 43-68 mm.; male above silvery white, 
beneath brownish gray, female clay yellow, with pale brick-red marks on forewings. 
Larva yellowish, spotted with black, with dark head; thoracic shield and spots on 
second and third segments yellowish brown; 50-55 nmi. The larva breeds in the 
roots. 

Distribution: Europe, 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 320. 

Ceddomyla bimmll Theobald. 

(Hop Midge. Itonididse [Cecidomyidse]; Diptera.) 

Host: Hops. 

Injury: Attack the catkins. 



186 
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Deieription and biology: Fly very miaUi larvte white. 
Diitribution: England. 
SoKAUBB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 443. 

AsTomyia tnnbUta UateaD. 

(Hop Leaf Miner. Agromyzidie; Diplera.) 
Hott: Hopa. 
Injury; Uineatheleavea. 




Deieription and hiology: Pupatet in the soil. 
Diitribution: Europe. 
S ORAQBR, P. Handbucli der Pflaiiaeiikranldieit«i 



ed., 1913, vol, 3, p. 406. 

B. OTHER IMPOBTANT HOPS INSECTS. 

HEMIPTEKA. 

bug; Europe; suclcs Juioes, (See text, flg. 6>.) 
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COLEOPTERA. 
CbiysomelldsD. 

FhyUotreia nemorum Linnteus; Europe. (See Crucifers.) 

Blaterklae. 

Agriotes lineattu Linnaeus. (See Tobacco.) 

LEPIDOPTERA. 
Pyralldse. 

Pyrawta nulHlalia HUbner; Europe; bores in stems. (See Grain.) 

Noctuidae. 

HypeiM rostralis Linnaeus; Europe; feeds on foliage. 

LITERATURE. 

Theobald, F. V. Text Book of Agric. Zoology, pp. 260-262, figs. 150, 169. 1913. 

Remisch, Fr. VON. Zeitschr. f. Wiss. Insektcn biol., band. 13, beft 9, pp. 331-333; beft 10, pp. 363-368. 1908« 

HORNBEAM. 

{Carpinus betulus L., etc. Family Betulacese.) 

Hard-wooded trees much used in tool making. Occur in Europe, Asia, and 
America. 

IMPORTANT HORNBEAM INSECTS. 

HEMIPTERA. 
CoccMae: 

Unarmored— 

Pvlvinaria betulx Linnaeus; Lecanium coryli Linnaeus, and Lecanium pvHehrum Marchal; Europe. 

COLEOPTERA. 
Anoblidae. 

Xettobium rufoviUoium DeGeer; Europe; bores in the wood. 

FUUnus pecHnicomii Linnaeus; Europe; bores in tbe wood. 

Elaterldae. 

Athoua subfuaeus Milller; wireworm; Europe; injures fruit and seedlings. 

Searabaeidie. 

AmphimaUon solstiiidlU Linnaeus; Europe; the larvae injure the roots of small plants while the adults 
injure tiie shoots. 

MeMofUha hippocastani Fabrldus, and Jf. meMofUha Linnaeus; Europe; larvae injure roots of seed- 
lings. 

Scolyttdae. 

Anitandnu dispar Fabridus; Europe; galleries wood. ' 

Seolytus carpini Ratzeburg; (Germany; galleries in bark, bast, and sapwood. 

Xyloteru8 domestkua Linnaeus; (Germany; galleries in bark and sapwood. 

LEPIDOPTERA. 
Geometridae. 

Hibemia defoUaria Linnaeus and H. marginaria Borckh.; Europe; defoliators. 

liSmiaiitrtldae. 

Datychira piidibunda Linnaeus; :{c£ttproctf« chrytorrhoea Linnaeus, :iii:LymafUria monacha Linnaeus, 
:^Porthetria dispar Linnaeus, Porthuia similis Fuessly ; Europe; defoliators. (See Forest defoliators.) 

LITERATURE. 

Ldtdinoeb, L. DieSchildlau8e((3occid8e). 1912. 

Hess, R. Der Forstschutz, 1900, vol. 2. 

NOssuN, O. LeitfEMlen der Forstinsektenkunde, 2d ed. 1913. 

HOBSE-CHESTNVT; BVCKETE. 

(Aescuhis spp. Family Sapindacese.) 

Ornamental trees and shrubs, desirable for shade trees, occurring in North America, 
Asia, Europe. 
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A. HOIiSB-CHBSTinTT INSECT UKELT TO BE OfPOBTED. 

3^ Zetuwra pyrlna Llnnniis. 
(Horse-chestnut Borer. Cossidae; Lepidoptera.) 

HosU: Elm, alder, ash, beech, birch, horse-chestnut, linden, maple, oak, willow, 
poplar, buckthorn, spindle tree, mountain ash. 

Injury: Bores in bark and wood of trees. 

Description and biology: Moth white, with steel-blue round spots; wing expanse 
50-70 mm. Larva yellowish, more flesh-colored when younger, with shining black, 
warts; head, thoracic shields and legs black. The larva bores in the wood and pupates 
in a cell of frass near the outside. 

Distribution: Europe, North Africa, and introduced into North America. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 321. 
Hess, Richard. Der Forstschutz, 1900, vol. 2, pp. 84, 85. 

NiJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 321, 322, figs, 
273-275. 

B. IMPOBTANT HOBSE-CHESTNUT INSECTS. 

HEMIPTfiRA. 
Coccidse. 

Unarmored— 

Lecanium coryli Linneeas; Europe; AesctUus hippoeattanumj A. pavia. 

COLEOPTERA. 
Anoblldae. 

Xeatobium rufovillosum De Geer; Europe; bores in dead wood of standing and living trees. 

Bostryclitdse. 

Sifhoxylon 'perfofrans Schr.; Europe; bores In branches. 

ScarabseidsD. 

lfeZ9{ontAa Atp]>oca«f ani Fabricius and M, meldliyntha'Liniimxs] Europe; larvse injure roots of seedlings. 

CerambycidsD. 

Phymatoies Uvidus Rossi; Germany; bores in wood of felled tjrees and lumber. 

Ipldae. 

Anisaridrus dispar Fabricius; Germany; galleries in wood. 

LEPIDOPTERA. 
Geometridse. 

Anisopteryr xscularia Schiflermiller; Europe; feeds on foliage. 

LITERATURE. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

HOBSE-BADISH. 

(Radicula armor ada. Family Cruciferee.) 
An herb cultivated for its roots. 

IMPORTANT HOBSE-BADISH INSECTS. 

COLEOPTERA. 
ClirysonielldsD. 

Phyllotreta nigripes Fabricius, and P. armoracix Koch; Europe, North America. (See Crucifers.) 

Phyllotreta atra Fabricius; Europe; flea beetle. 

LEPIDOPTERA. 
PyralldsD. 

Pionea forficalis Linnseus; Europe. (See Cabbage.) 
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nus. 

(Iris spp. Family Iridaceee.) . 
Flowering herbs, propagated from roots. 

IRIS INSECTS. 

DIPTERA. 
Sjrrphld». 

* Eumertu atrigitus Fallen, Europe, New York; attacks tubers. (See Onion.) 

JICACO; COCOA PLUM. 

( Chrysohalanus icaco . Family Rosacese . ) 
A tropical plant introduced into Florida. 

jriCACO INSECTS. 

HEMIPTERA. 
Aleyrodldte. 

Aleurodicus cocois Curtis; West Indies, Mexico, Central and South America. (See Coconut.) 

DIPTERA. 
Trypetlda^. 

CeraUtit giffardi Bezzi; Africa; attacks fruit of Chrysobalanus eUipticus. (See Fruit.) 

CeraHtU tUvestrii Bezzi; Africa. (See Fruit.) 

JOnPER; BED CEDAS. 

( Juniperus spp. Family Juniperaceae . ) 

Ornamental evergreen trees or shrubs distributed throughout the extratropical 
regions of the northern hemisphere. The wood is used in finishing interiors of houses, 
for posts, and the manufacture of small articles, especially pencils. The fruit of 
J. drupacea is edible. Aromatic oils used in medicine are obtained from the fruit 
and branches of some species. 

Eriopbyes quadrisetus F. Thorns. 

(Juniper bUster mite. Eriophyidse; Acarina.) 

Host: Juniperus communis. 
Injury: Causes deformations. 

Description and biology: A four-legged blister mite which forms gall-like swellings 
of the fruit and needle. Very easy to introduce on nursery stock. 
Distribution: Europe. 

INSECTS INJURIOUS TO JUNIPER. 

HEMIPTERA. 
Coccldie. 

Armored— 

Atpidiotus maderensis Lindinger; Madeira; Juniperus cedrus. 

ii^ChioTUupis tlriata Newstead; South Europe; Juniperus drupacea^ J. fcetidissima, J. macrocarpa, 

J. oxycedruSf J. phanicea. 

Crifptaspidiotiu medUerraneua Lindinger; Algeria, Greece; Juniperus macrocarpa, J. phanicea. 

IHaspis aUantica Lindii^er; Canary Islands; Juniperus phasnicea. 

Diaspis visci Schrank; Europe; Juniperus canadensis, J. cedrus, J. chinensis, J. communis, J. drupacea, 

J. excelsa, J. macrocarpa, J. oxycedrus, J. photnicea, J. recurva, J. sabina, J. sphxrica, J. torulosa, 

J. virginiana. 

Lepidosaphes juniperi Lindinger; Anatolia; Juniperus excelsa. 

Unarmored— 

Pseudococcus vovx Nassonow; Russia; Austria; Juniperus communis. 
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m 

COLEOPTERA. 
IpidSB. 

PMcBMiniM thjtjx Ferris; Eurq;>e; Janiperiu eomm^jnis. 

LEPIDOPTERA. 
Tortrtcld». 

Laspeyreaia duplicarui Zetterstedt; Earope. (See Conifers.) 

BIBUOORAPHY. 

LiNDiNaEB, L. Die Sohildl&use (Coccida). 1912. 
EiCHHOFF, W. Eurqp. BorkenUifer. 1881. 

KAFIR CORN. 

See Sorghum. 

KALE. 

See Cabbage. 

KEI APPLE. 

{Aheria caffra.) 

A tree of Cape of Good Hope, introduced into California and Florida and quite 
hardy in southern California. A spring plant grown for hedges. The fruit is used 
as pickles or conserves. 

A IDEBI APPLE INSECT. 

DIPTERA. 
Trypetldie. 

Ceratitia capUata Wiedemann. (See Fruit.) 

KOHL-BABL 

See Cabbage. 

KOLA; COLA. 

{Sterculia acuminata. Family Sterculiaceae.) 

Tropical African trees cultivated for the nuts. 

A. KOLA INSECTS. 

THYSANOPTERA. 

:4c Heliothripa rubroeindus Oiard; West Indies, CSeylon, Uganda, Florida. (See Fruits.) 

HEMIPTERA. 
Coocide. 

Lecanium eatori Oreen; Algeria; on pods. 

LABrCH. 

(Larix spp. Family Pinaces?.) 

Valuable ornamental and forest trees grown in the colder regions of Europe, Asia, 
and North America. L. deddua (europsea), the European larch, yields turpentine 
and the bark contains tannin, used for tanning leather. For convenience the insect 
pests are arranged under Conifers. 

LETTUCE. 

(Lactuca spp. Family Compositse.) 
A well-known genus of herbs grown for their edible foliage. 

IMPORTANT LETTUCE INSECTS. 

COLEOPTERA. 
Elateildie. 

A griotes lineatus Linnaeus . ( See Tobacco. ) 
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LEPIDOPTERA. 
Pyralidae. 

yfz Pioneaferrugdlis HtLbner; Earope, Asia, North America. (See Cabbage.) 

N oetuldae. 
' Mamestra brassicx Linneeos; Europe; feeds on leaves. 

LINDEN; BASSWOOD; LIME. 

( TUia spp. Family TiliaceeB.) 

Trees distributed generally throughout the northern temperate zone. The wood 
of several species is easily cut into veneers and is hence in much demand for light 
boxes for packing fruits, etc. They are valuable honey trees. 

A. LINDEN INSECTS LIKBLT TO BE IMPORTED. 

Ertophyes tillarius Connold; Eriopbyes tOiae Nalepa. 

(Linden Gall Mites. Eriophyidce; Acarina.) 

Host: Tilia europaea. 

Injury: The first-mentioned mite forms galls on the flower bract^s, and the second 
on the leaves, but neither is of vital importance. 
Distribution: England. 

GiUiANDBBS, A. T. Forest Entomology, 1908, pp. 27, 28, 30, 31, fig. 26. 

B. IMPORTANT LINDEN INSECTS. 

HEMIPTERA. 
Coceidae. 

Armored — 

Chioruupis solicit Linnaeus; Europe. 
Unarmored— 

Lecanivm eoryli hinagsaB', Europe. 

Xplocoeetu filifer Lioew; Europe; Tilia cordiUa, T. Qrandifloru,. 

Pynl&oeoiifln. 

Pyrrhocoris apterua Linnaeus; Germany; in all stages sucks the juices irom the leaves, fruit, and stems. 

COLEOPTERA. 
Buprestidse. 

Agriltu viridis Linneeus; Europe; bores in stems and branches. (See Oak). 

Lampra ruHlans Fabricius, and L. undatiu Fabricius; Europe; bore in bark and wood. 

ScarabaeldiB. 

MelolonthahippocdStaniFaibTicixis&nd M.mdolonthalAaiiSBQB; Europe; larvse injure roots of seedlings 

Ipide. 

Emoponu caucasicus Lind.; bark beetle; Europe. 

Emoporw Mix Panzer; bark beetle; Europe; TUia parvifolia. 

Xyloterus domesticw Linnaeus, and X. tignatus Fabricius; ambrosia beetles. 

LEPIDOPTERA. 
Cossldte. 

Co89us co88tL8 LlnnsBus, goat moth; Europe; bores in wood. (See Willow.) 

^Ze'jLzerci pyrina Linnaeus; Europe; bores in wood. (See Horse-chestnut.) 

NoctuldsB. 

Xylina tocia Rott.; Europe. (See Plum.) 

Cieometrldae. 

Hibemia aurantiaria Esp., H. defdiaria Linnaeus, and H. margiruiTia Borckh.; Europe; defoliators. 

LiaslocainpideB. 

ErioffosUr lanestris Linnaeus; Germany; defoliator. 

I^ymantriidae. 

DasydUra pudibunda Linnaeus, :^LymarUria monacha Linnaeus, 3|c Portfte<ria ditpar Linnaeus, and 
Pofihesia similis Fuessly; Europe; defoliators. (See Forest defoliators.) 
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LITERATURE. 

NOssLiN, Otto. Leitfaden der Fonttnsektenkunde, 2d ed., 1013. 
Hess, R. Der Farstschutz, 1898, 1900. 
LiNDiNOER, L. Die Schildl&UM (Coccidse), 1912. 

LOQUAT. 

(Ervobotrya japonica. Family Rosaceae.) 

A fruit tree native of China and Japan, much planted in the Gulf States. The 
fruit occaedonally reaches the northern markets. 

IMPORTANT LOQUAT INSECTS. 

HEMIPTERA. 
Coecidse. 

Unarmored — 

Ceroplastes vinsonii Signoret; Mauritius; Reunion Island. 

LEPIDOPTERA. 
LycaenldiB. 

Vtrachola insocrates Fabricius; India; bores in Iruit. (See Fruit.) 

Pyralidie. 

Diciocrocls punctiferalis Gu6n€e; Queensland. (See Com.) 

DIPTERA. 
Trypetldae. 

Ceratiiis cjpitata Wiedemann, fruit fly. (See Fruit.) 

Bactrocera tryoni Froggatt; Orient. (See Fruit.) 

MAHOGAICY. 

{Swietenia mahogoni. Family Meliacese.) 

A tropical tree of great importance in the furniture trade, offered by nurserymen of 
Florida and California. 

IMPORTANT MAHOGANY INSECTS. 

LEPIDOPTERA. 
CossldsB. 

Zeuzera CO ffexNietnei', Orient. (SeeCoflee.) 

Pyralidae. 

Hypsipyla robiista Moore; India; twig borer. 

MAIZE. 

See Corn. 

MAMMEE APPLE. 

( Mammea americana . Family Guttif erse . ) 

Tropical fruit tree now cultivated in Florida and California. 

MAMMEE APPLE INSECTS. 

DIPTERA. 
Trypetldse. 

Ceratitis capitata Wiedemann. (See Fruit.) 

Dacu8 xarUhodes Broun; Fiji. (See Fruit.) 

MANGEL. 

See Beet. 

MANGO. 

( Mangifera indica . Family Anacardiaceae . ) 

A much-cultivated fruit tree originating in the Orient and now extensively culti- 
vated in the West Indies and also in Florida and California. 
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A. BETTBB KNOWN BfANGO INSECTS UKKLY TO BE IHPOBTED. 

PsfUa cliMlsbi BucktoD. 
(The Mango Shoot Psylla. PHyllidte; Hemiptera.) 

Sott: Mango (Jtanffifera indica). 

Injury: Injures tenninal sbcK>te by produdng imbricated pseudo-cones of a bright 
green or yellow color in which the larval 
and pupal stages aie passed, 

Deieription: Adult head small, eyes 
globose and prominent; abdomen deeply 
corrugated and ringed; general color of 
body ahining pitchy black. 

DittriinUion: India. 
BucKTON,6. B. Indian Museum Not«B, 

1896, vol. 3, No. 2, p. 91. 



(Bostrychid»; Coleoptera.) 

Hoitt: Mango, bamboo. 

Injury: Infests branches. 

Description: Adult brown, with red- 
dish tioge at base of elytra. Marginal 
teeth of prothocax very small, the two 
middle ones longest. Length 3.5 mm. 
(See t«xt fig. 70.) 

ZHafrifturion; India. 
Maxwbll-Lefrot, H. Indian Insect 

Life, 1909, p. 316. 
STBBBiNa, E. P. Indian Forest Insects, 

1914, pp. 129, 130. 




nUeomlsNi 



{The Mai^ Bark Borer. Cerambycidse; Coleoptera.) 
nosl: Mango. 

Injury: Considered one of the most formidable pests of the Philippine Islands, 
Ducription and Uoiogy: Aduli beetle 23 to 45 mm. in length with antenna longer 
than body; body dull blackish in color, antemue reddish brown, thorax with sharp 
spine on each aide, legs of same rufous color aa anlennse. E^gs deposited singly on 
the bark or in crevices of wounds near lower part of the trunk. Larvx on hatching 
bore iDtci the inner part of bark, where the entire grub stage is passed; pupate in a 
cavity made of graas. (See plate ixx.) 

DitlrHiulum: Philippine Islands, 
Jones, C. R. The Philippine Agric. Review, 1913, vol. 6, No. 3, pp. 118-124, pis. 24. 
Stemochotns sravb Fabilclus. <Crypt<irli]mehiis). 
(Northern Mango Weevil. Curculionidee; Coleoptera.) 



HoeL- Mango. 
Injury: Thb is the 
introduced in seed. 



mango weevil of Northern India, and is liable to be 
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Deteription and biologf/: Adult weevil rusty brown to blackish brown, mottled witii 
grayish patches; length 9 mm. Beak long. The entice development takes place in 
the fruit, the larvEe first feeding in the pulp, 
then entering the seed. (See teit flg. 71.) 

Distribution: India (Bengal, Assam. United 
Provinces). 

Stebsino, E. p. Indian Forest Insects, Cole- 
opt«ra, p. 436. flg. 289. 




(Mango Weevil, Curculionidte; Coleopt«ra,) 

Hoit: Mango. 

Injury: Serious enemy oC mango, especially 
in Hawaii, where it is repca-ted to have irkfest«d 
from 60 to 90 per cent of the crop. Liable to 
be introduced in seed. 

DeKriplion and biology: Adult weevil, variea 
from 6 to 8 mm, in length; when nearly de- 
Fio. 71.— Nortlieni mango weerll fStirno- veloped whitish pink in color, later changing 
cMu. e™™): Adult, (MMwell-Lflfroy-i . ^ ^ ^^y^ i^^^^^ ^^^^ yg,jo„ markinga; beak 
short, thipk, and when at rest turned back 
beneath the thorax in a groove terminating between the first pair of legs. The ^g is 
depoBit«d in the fleshy part of the fruit, and on hatching the larva enters the seed, 
where it undergoes its entire development, vacating as an adult. 




DislrUyaiion: Inhabits all mango regions bordering Indian Ocean, East Indies 
including Philippines, Madagascar, Hawaii, Labuan, Straits Settlements, and South 
Africa. (Teitfigs. 72, 73.) 

Van Dine, D. L. Agr. Exper. Sta. Hawaii, Press Bui. 17, 1906. 
Maklatt, C. L. U. 8. Dept. Agr., Bur. Entom., Circ. 141, 1911. 




A Destructive Mango Insect. 

;a bitrk borer (Pfocmlmit mflcarnit), a. A, Larvce; c .cocoon; d, pupa: ( 
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DacDS rwoMnga FrogKatt, 

(Buatonga Fruit Fly. Trypetide; Diptera.) 
HmL- Mango. 

Injury: LarvK feed in fruit. 

Description: Adult female length 9 mm., thorax shining black; wings hyaline 
abdomen diamond shaped; anal Bt^ment and ovipositor yellow. 
IHalnfrufunt.- Raratonga, Cook Islands. 

FKoaoATT, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 35, pt. 4, p. 872. 

DBC1U toniciula Fioggalt. 

(Tonga Fruit Fly. Trypetidie; Diptera.) 
Hott- Mango. 

Injury: Bred from mangos imported into New Zealand. 
Darription: Adult female length 9 mm.; head dull yellow; thorax black, no yellov 



Fio. T3.-'The mango weevtl {Stanodiaai mannifrrx): a, Larva; b, pupa. Much enlarged. (Usrlatt.) 

on sbouldera; wings hyaline, nervures chocolate brown; abdomen black, elongate, 
oval; lege light yellow, sometimes clouded at apex of femora. 

Dittributiim: Tonga. 
Fboooatt, W. W. Proc. Linn. Soc. New South Wales, 1910, vol. 36, pt. 4, p. 870. 

B. IHPOBTAKT MANGO INSECTS. 

HEMIPTERA, 
CotcHBi 

Armored— 
itjMiotm{C>i'Viomjiliiiltn)'paiiHuttutComsUicV; West Indies. Mexico. (See Ollre.) 
Aiftdiotitt (JforjHinc2bi)loimJtpiiu Morgan; Hawaii, Mauritius; scale of adult female Jess than 1 mm. 
wlde,clrcalBr,aatteDed vlth reddish nlppi^-Uke exuvlum. 
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Coecidn— Continued . 
Armored — Continued. 
Aspidiotut ( MorganeUa) mask^i Cockerell; Hawaii, Mauritius, Bracll; scale of female about 1 mm. in 

diameter, pitch black exuvia concolorous and to one side. 
3}c AspidhtiM (Paeudaonidia) artieuUUus Morgan; British West Indies. (See Coffee.) 
Aspidiotus (Pseudaonidia) clavigera Cockerell; Hawaii. (See Citrus.) 

Aspidiotus (Paeudaonidia) trilohitiformia Green; German East Africa, Java. (See Citrus.) (See text 
flg. 32.) 
Aajndiotua (PaettdiaehrMapia) longiaaima Cockerell; Mexico; scale of female 2.5 mm. long by 0.66 mm. 

broad, black marked with brown, ventral scale thin, white, exuvia to one side. 
AuJaeaapia einnamomi Newstead; Java, Ceylon; scale of adult female 1.25 mm. long, 1.75 mm. broad 

circular, flat, thin, opaque, white. 
Chionaapia vitia Green; India; scale of adult female 2.5 mm. long, 2.5 mm. wide, white, thin, transparent . 
He Leueatpia indica Marlatt; has been imported from India and is now established in certain sections of 

Florida. Scale of female white, elongate narrow, convex, flattened at tip; adult inclosed within 

swollen strongly chitinized second stages. (See plate I, fig. 1.) 
He Parlatoria paetidaapUUotua Newstead; has been found on mangos imported from India, also reported 

from Singapore. Scale of female 1.5 mm. long, 1.25 mm. broad, dark brown, usually with slight 

apical extension. 
Chionaapia (Phenacaapia) dilatata Green; Ceylon; scale of female 2 mm. in length, 1.5 mm. in breadth, 

snow white, opaque, with Irregular raised lines on dorsal surface. 
Chionapaia eugenix Maskell; Orient; scale of female 2.5 mm. long, white, elongate pyriform and flat. 
Chioriaapia (Phenacaapia) natdUnaiaCockeieU; Natal; scale of female pjrriform, about 3 mm. long, white 

with exuvise pale orange brown, scale of male feebly tricarinate. 
Unarmored— 
Ceroplaatea rubena Maskell; Australia, Hawaii, Japan. (See Avocado.) 
Ceroplaatea vinaonii Signoret; Mauritius; female covered with wax and resembles C. ruaci, 
Coccua acuminatua Signoret; Hawaii, Ceylon; adult female 3-3.25 mm. In length, flat pale green, acumi- 
nate at cephalic extremity and broadly rounded XMSteriorly. 
CoKua acutiaaimua Green; Ceylon; adult female 5-6 mm. long, 1-1.5 mm. broad, long and narrow; 

acutely pointed at each end; color varying from creamy white to deep chocolate brown in older 

specimens. 
He Co<xua mangiferx Green; West Indies, Ceylon; adult female 3-4 mm. in length, 2.5-3.5 mm. m breadth 

deltoid, pale yellowish green. Has been introduced into Florida and gives promise of being a serious 

pest. 
Oeococcua radtcum Green; Ceylon, Hawaii; liable to be introduced on roots. Adult female inclosed in 

a brittle white sac, broadly fusiform, narrow at both extremities; antennae 6-jointed. 
Icerya minor Green; Bengal; adult female 4-6 mm. in length, yellow, with 22 or 23 waxy patches around 

body and a dorsal patch of about 16. 
Icerya aeycheUarum Westwood; Seychelles. (See Citrus.) 
Plienacoccua iceryoidea Green; India, Philippines ; adult female usually to be found at anterior extremity 

of a globose ovisac, margin with conspicuous fringe of white waxy tissues. 
Phenacoccua mangiferx Green; Ceylon, India; female pale yellow, dorsal area covered with white mealy 

powder, with stout white processes on margin. 
Pulvinaria ficua Hempel; Brazil. 
Pulvinaria mammeae, Maskell; Hawaii; adult female reddish brown covered with thin grasnsh meal, 

ovisac large, snow white, forming a mass of loose cotton. 
Sqiaaetia paidii Green; Ceylon; adult female bright red to deep brown, length 2.5-3.75 mm. 
Saiaaetia punctilifera Green; Ceylon; adult female 3-3.75 mm. long, 2-2.5 mm. broad, irregularly oval, 

narrowed in front, varying from reddish green to reddish ochreous. 
VinMnia atellifera Westwood; Ceylon. (See Coffee.) 

THYSANOPTERA. 

H< Heliothripa rubrodnctua Giard; West Indies, Ceylon, Uganda, Florida. (See Fruit.) 

COLEOPTERA. 
Cerambycldse. 

Epepeotea luacua Fabricius; Java; bark borer. 

Batocera titana Thomson; India; bores in sapwood. (See text fig. 74.) 

BrachyrhlnldsD. 

Diaprepea ahbreviatuaJjmDBeyxs', West Indies. (See Sugar cane.) 

CurcullonldsD. 

CyUtrhywihua frigidua ¥2^T\cva.s\ India; breeds in fruit. 

LEPIDOPTERA. 
NotodontldsD. 

Stauropua aiternua Walker; India, Ceylon, Java; defoliator. 
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DIPTEKA. 
Trypetlda. 

^ iMMlrjpfta/nUdeufBJ Wiedemann. (See Fruit.) 
Oocuipanf/iorjisFroggatl; Fiji. (SeeFralt.) 
DaciupertkxRIg; laila. (SeeFralt.) 
Dacutf rrmginau Fabrleliia; India. (See 

Fruit.) (Seeflg. 7S.) 
Daeiu iflvfl-nu CoqullIetC; India, (See 

Fralt.) 
BadToeera trycml Froggatt; Orient. (See 

Bactrocera zonattH Saunders; fralt fly; 

Solomon Islands, Ceylon, India. 
OnUfUteapiliUii Wiedemann. (SeeFruK.) 
CtraaUi panaala Wiedemann; Alrlea. 
(See Fruit.) 

LITERATURE. 

FnooQATT, W. W. Proo. Unn. Soe. New 

South Wales, 1910, vol. 35, pt, 1, pp. 868-870. 

SoRAUEK, P. Handbucb der Pflanienkrank- 

heiten, 3d ad., 1913. vol 3. 

nUFLE. y 

{Acer spp. Family Aceraceee.) 
A large genus of trees and ahrubB 
occurring in Europe, Asia, and Amer- 
ica, much prized for cultivation ae 
shade trees and valuable for luna- 



IMPOKTANT MAPLE INSECTS. 

ACARINA. 



Eriophiiei maerochelut Nalepa; 1 
mite; Engjand; attaelia leaves oj 



CoccldK. 

Chlofuupu Hlfdi Llnnnui; Europe; Aar i 



ar FlQ.74.— Mango borer 
HEUIPTERA. 



: titatu); Hale. (Slebblng,] 



GrioMOM aecrii Slgnoret; Europe; Acer tamptitre, 
i,K»nium actrii CarOs; Europe. 
Ltcaiiivm coryli Linnaeus; Europe; Acnaimptiirt, . 
Palsweoccw/mdjMJinis Burmelster; Europe. 



vtA'pUiTt and A . pseudopiatan 
pieudaptutanus. 
nrgundo, A . pJaian 



0. 



Tin. 75.— Mango fruit flr (DiKUI/frrapirw 



a, Injured mango; b, adult, and c, larva. (Uaxwell-Lefro}'.) 
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COLEOPTERA. 
AnobUdJD. 

XetUMum rufwiUotum DeOeer; Europe; bor« In tnmks. 
PHUnui pecUnkomit LimuBua; Europe; bores in trunks. 

Lymeiyloiildje* 

Hfleeatui dermttMdet Linnieus; Oermany; bores in wood. 

BuprestkUe. 

*AgTilu9 viridis Linnseus; Europe; bores in stems and branches. {See Oak.) 

Scarsb8Bld»» 

Melolontha hippocattani Fabricius and M. meloUmtka Linnieus; Europe; injure roots of seedlings. 

CerambycldsB. 

Rhopalopua intubriau Germar; Europe; bores in bark and wood. 

SeolytidaB, Ipidae. 

Scolyius aceris Knotek; Bosnia; galleries in bark and sapwood. 

Anisandrtu dispar Fabricius; Oermany; ambrosia beetle in wood. 

Xylotenu dtymestictu Linnaeus and X. ngruUtu Fabricius; ambrosia beetle Germany. 

LEPIDOPTERA. 
CossidsB. 

OoMus C08SUS Linnseus; Europe; bores in wood. (See Willow.) 
9)cZeuzerapynna Linnaeus; Europe; bores in wood. (i9m Horse^bestnu^.) 

Geometrtdae. 

Cheimatobia brumata Linnseus; Europe; defoliator. 

Lyman triidae. 

Daaychira pudibunda Linnseus, ^{c Euproctis chrytorrhcea Linnseus, ^ Lymantria moncuha LinnsDUS, 
■)^ Porthetria dUpar Linnseus, and Porthesia simiUs Fuessly; Europe; defoliators. {See Forest 
defoliators.) 

Nepticulidae. 

Nepticula terkopeza Zeller; Germany; attacks leaves and seed. 

LITERATURE. 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
NOssLiK, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
Hess, R. Der Forstschutz, 1898, 1900. 
LiNDiNGER, L. Die Schildlause (Coccidee), 1912. 

MELON. 

{See Cucurbits.) 

MESQUITE; ALGABOBA. 

(Prosopis spp . Family Leguminosse . ) 

Tender trees and shrubs growing in arid regions. Several species are native in the 
Southwestern United States. The pods are eaten by cattle. 

IMPORTANT MESQUITE INSECTS. 

HEMIPTERA. 
Coreldae. 

Ceratopachys variabilis Dall., a sucking bug; India; sucks juices of jhand (Prosopis spicigera), 

COLEOPTERA. 
Bostrychldse. 

Sinoxylon crassum Lesne and S. anale Lesne; India; bores in Prosopis spicigera. 

LITERATURE. 

Stebbino, E. p. a Manual of Forest Zoology for India, 1908. 
Stebbing, E. p. Indian Forest Insects, Coleoptera, 1914. 



INSECTS OF MILLET, MOUNTAIN ASH, AND MOUNTAIN EBONY. 149 

MILLET. 

(Panicum miliaceum Linneeus. Family Graminese.) 

These are numerous varieties and species of millets grown throughout the world. 

This species is cultivated extensively in China, Japan, and Russia. The main danger 

of importing pests in shipments of seed. Its pests are discussed under Grains and 

Grasses. 

MOUNTAIN ASH; ROWAN TREE. 

(Sorbus spp.) 

Ornamental deciduous trees of the Northern Hemisphere, with small red berries. 
The berries of some species are edible, and the wood is used for tool handles and 
similar small articles. 

IMPORTANT MOUNTAIN-ASH INSECTS. 

COLEOPTERA. 
Scarabseidae. 

MelolonthahippocastaniTBhTiciusdJid M.melolonthaLmnddus; Europe; larvse injure roots of seedlings. 

Curcullonidae. 

Ifotf^daJM bar&tcomft Latrellle; Europe; breeds under bark. 

ScoIytidK, IpldiB. 

Scolytus mali Bechst. and 8. rufftUasus Ratzeburg Europe; bark beetles. 
Xyloterus domeatictu Linnseus; Oermany; Ambrosia beetle. 

LEPIDOPTERA. 
Cossid«. 

* Zeuzera pyrina Linnaeus; Europe; bores in wood. (Sea Horse-chestnut.) 

Geometridae. 

Hibernia defoliaria Linneeus; Europe; defoliator. 

Lymantrildae. 

>{c LymarUrUi moiiacha Linnseus, ^Orgyia antiqwi Linnaeus, and Porthesia similis Fuessly; Europe 
defoliators. (See Forest defoliators.) 

HyponomeutldA. 

^ Argyresthia conjugella Zeller; Europe, Japan, British Columbia; bores in fruit. (See Apple.) 

HYMENOPTERA. 
Tentliredlnidae. 

Nematus sepUntrionalis Linnseus; Europe; sawfly. 

Priophorw padi Linnseus; Europe. (See Plum.) 

Colllmonldae. 

Megistigmus brevicaudus Ratzeburg, a chalcid; Europe; breeds in seed. 

LITERATURE. 
SoRAUER, P. Handbuch der Pflimzenkrankheiten, 3d ed., 1913, vol. 3. 

MOUNTAIN EBONT. 

{Bavhinia racemoaa, etc. Family Leguminosae.) 

Very showy plants of the Tropics. Many species are imported into Florida and 
California. 

IMPORTANT BAUHINIA INSECTS. 

COLEOPTERA. 
Mylabrtdae (BmchldiB). 

Caryoborus gonagra Fabricius; India; Breeds in the pods of Bauhinia racemosa. 

LITERATURE. 
Stebbing, E. p. Indian Forest Insects, Coleoptera, 1914. 
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MULBEEET. 

(Moras B^p, Family Moraceae.) 

Trees of the temperate regions of the Old and New World. Some species produce 
delicious fruit, while others are cultivated for hedges or as food for silk worms. 

IMPORTANT MVUIERRT INSECTS. 

HEMIPTERA. 
CoccldflBi 

Unarmored— 

Ceroplastes rusci Lixmseus; Italy. 

OiUriniella serratulx Fabricius; Italy. 

COLEOPTERA. 
CerambyeUUe. 

Apriona germari Hope and A . cinerea Chevrolat; India; bore in stems of Moms indica. 

LEPIDOPTERA. 
GeometrldflB. 

Hemirhopala atrilineata Butler; Japan; defoliator. 
Zamacra albofagciaria Leech; Japan; defoliator. 

LITERATURE. 

SoBAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
Stebbino, E. p. Indian Forest Insects, Coleoptera, 1914, 

MUSKMELON. 

(See Cucurbits.) 

NAECISSUS; DAFFODHi. 

{Narcissus spp. Family Amaryllidaceee.) 

Flowering plants propagated from the bulbs. 

NARCISSUS INSECTS. 

Merodon clavlpes Fabricius; ^jc Merodon equestrls Fabricius. 

(Narcissus Flies. Syrphidse; Diptera.) 

Hosts: Narcissus, daffodil. 

Injury: Breeds in the bulbs. 

Description and biology: M. clavipes black, clothed with white, yellow, red, or black 
hairs. >fc M. equestrls black or dark metallic green, similarly clad; 13 mm. long. Mag- 
got grayish yellow, 12 mm. long. 

Distribution: Europe. Have been introduced into Canada, California and New 
Zealand. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 435. 

OAK. 

I 

s 

{Quercus spp. Family Cupuliferse.) 

Valuable timber trees of the northern hemisphere. The bark of certain species 
yields cork, while of other species it is valuable for medicinal or tanning purposes. 

A. BETTER KNOWN OAK INSECTS LIKELY TO BE IMPORTED. 

HcAsrllus virldls Linnffius. 

(Flat-Headed Wood Borer. Buprestidee; Coleoptera.) 

Hosts: Oak, beech, alder, aspen, linden, birch, rose, grape, maple, pine. 
Injury: Bores in stems and branches of trees. 
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DeieripHon and biology: Btetle 5-8 mm. long, of variable color (olive green, blue 
KTeen, blue, coppery, etc.), undersidee black. Prothorax much broader than long, 
with median impreesioii. Larva with fiwt thoracic segment strongly broadened, body 

\phite. A generation requires two years. 

Diitnb'Ution: Europe (Austria, Germany). Introduced into eastern United States 

Hesb, Richard. Der Forstachuts, 1900, vol. 2, pp. 7, 8, figs. 2, 3. 




Fio. TS.— Grwil oak-borer ( Cerambvi ferdo). Adult and larva. INUsatln.) 
Orunb^ cetdo Llnneeua. 

(Great Oak Borer. Cerambycidee; Coleoptera.) 

HosU: Oak, cork oak, ash, walnut. 

Injury: Bores in wood. (See text fig. 76.) 

DUIrAution: Europe, Sudan, Tunis. 
NUasLiN, Otto: Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 145-14S, figs. 

115, 116. 
SottAUER, P. Handbuch der PflanBenkrankheiten, 3d ed., 1913, vol. 3, pp. 495-496. 

HalOea qUBrcctorum Foudr. 

{Oak Flea Beetle. Chrysomelidte. Coleoptera.) j 

HoiU: Oak, hazel, willow, birch, tea rose, beech, alder. 
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Injury: Feed on foliage and buds in adult and larval stage. 
Distribution: Europe (Russia, Germany). 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 523. 

Cnethoeampa processlona Linneus. 

(Oak Procession Moth. Onethocampidse; Lepidoptera.) 

Ho8t: Oak. 

Injury: Defoliator; serious. 

Description and biology: Moth, body clad with long hairs; fore wings yellow gray 
with dark gray cross band; hindwings yellowish white with brown gray cross band. 
Larva gray blue with dark dorsal stripe and reddish-brown smooth spots; undersides 
Light greenish gray. Feeds at night. In the daytime the larvae wander in processioES 
of a few files. Pupation takes place in thick oval brown cocoon. Eggs are laid in 
clusters of 100 to 200, covered with scales from the parent, and placed on smooth spots 
of the bark. 

Distribution: Eiurope. 

NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 326-328, figs. 

280, 281. 

Coleophora luttpennella Zell. 

(Oak Bud Moth. Elachistidse; Lepidoptera.) 

Host: Oaks and possibly birch. 

Injury: Attacks the buds. 

Description and biology: Adult, moth, wing expanse 15 mm. , with front wings yellow, 
hind wings gray, all fringed. Larva, gray with black head. Attacks especially the 
axillary buds. Pupates in a sack or case. 

Distribution: Germany. 
NussLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, p. 433. 

Tortrlx virldana Linnseus. 
(Green Oak Tortrix. Tortricidse; Lepidoptera.) 

Hosts: Quercus pedunculata, Q. sessiliflora, Castanea vulgaris. 

Injury: Feeds on the buds, foliage, and inflorescence. 

Description and biology: Moth, wing expanse 18-22 mm., fore wings brilliant green 
with yellowish border, hind wings gray. Larva, dirty green, punctured with black, 
with black head, 15 mm. long. Eggs are laid on the buds. The larva rolls the leaves, 
in which it feeds. 

Distribution: Europe. 

Hess, Richard. Der Forstschutz, 1900, vol. 2, pp. 128-130, figs. 66, 67. 
NtJssLiN, Otto. Leitfaden der Forstinsektenkunde, 2d ed., 1913, pp. 403, 404, 
fig. 332. 

B. IMPORTANT OAK INSECTS. 

t 

HEMIPTERA. 
Aphidldce. 

Pterochhrus exsiccator Altum, Stomaphis longiroHria Altum, and S. quercus Linnseus, plant lice; 

Europe; attack the bark, especially of the roots. 

Coccklse. 

Armored — 
Aspiiiotus ( Targionia) alni Marchal; Austria; Quercus cerris. 
Aspidiotibs ( Targionia) distincta Leonardi; Italy; Quercus robur, Q. suber. 
Aspidiotus ( Targionia) vitis Signoret; Italy, Sardinia; Quercus macedonica, Q. suber. 
Aspidiotus miriimus Leonardi; Europe; Quercus coccifera, Q. ilex, Q. suber. 
Aspidiotus {Diaspidiotus) zonatus Frauenlield; Europe; Quercus cerris, Q. lusiUiniea, Q. montam, Q- 

nigra, Q. pilustris, Q. pubescens, Q. robur, Q. sessiliflora. 
Chionzspis sjlicis Linngeus; Europe; Quercus ilex, Q. robur. 
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Coccldae — Continued. 
Unarmored — 
* Astsrolecinium viriolosum Ratzeburg; Eastern U;iited States, Europe; Quercu« brariti, Q. cerrU, Q. 

ilez, Q. micsioniea, Q. pilustris, Q. prin^u, Q. pubescens, Q.robur, Q. aessiliflora, Q. toza, Q. castanei' 

folia, Q. eoccifera. 
Eriosoxui aceris Sigaoret; Austria; Qtkercus sessUiflora. 
Kcrmea baeciformit Leonardi; Europe; Quereua cerris, Q. suber. 
Keriaea ballotx Slgnoret;- Algeria, France; Quercus ilex ballota. 
Kermes eordiformis Lindlnger; Austria; Quercus robur. 
Kermea gibbotua Slgnoret, Austria; Quercus cerris. 
Kermes ilicis Linnaeus; Europe; Quercus eoccifera, Q. ilex. 
Kermes pallidus Slgnoret; Europe. 

Kermes roboris Fourcroy; Europe; Quercus cerris, Q. ilex, Q. pedunculata, Q. robur, Q. sessUiflora. 
Kermes vermiUoT\&nch,on; Euroi>e; Quercus eoccifera. 
Leeanium vJiJtum Douglas; Europe; Quercus robur. 

Lecar^ium coryli Linnaeus; Europe; Quercus eoccifera, Q. ilex, Q. robur, Q. sessUiflora, Q. suber. 
Leeanium pvJchrum King; Europe. 

Niiularia piUvir^%ta Planchon; France, Algeria; Quercus eoccifera, Q. ilex. 
Palaeococcus fitseipennis Burmeister; Denmark; Qv^cus robur. 
Palviniriasericea Vomcroy; Europe; Quercus pubescens. 

COLEOPTERA. 
AnobUdse. 

Xestobium rufovillosum De Qeer; Europe; bores in dead wood. 

FtiUnus peetinicornis Llnneeus; Euroi>e; bores in the wood, injuring it for technical purposes. 

Lyctidse. 

Lfctus linearis Goeze; Europe, South America; bores in seasoned lumber, especially in sapwood, 

also in barrel staves. 

Bostrychidfe. 

Bostryehus capueinus Linnaeus; Euroi>e; bores in lumber and barrel staves. 
Sinoxylon perforans Schx.; Europe; boresln the branches. 

Lymexylonidse. 

Hylecaetus dermestoides Linnaeus; Europe; boresln wood. 
Lymezylon navale Linnaeus; Europe; bores in the bark and wood. 

Tenebrionldae. 

Piylan jibbus Fabricius, Russia; injures the roots of seedlings. 

Scarabseidae. 

Ehiichirus maeleayi Ho.; India; bred from oak stem. 

Buprestldse. 

Agrilus anjustulus liliger, A.elonjatus Herbst,^!. su^bauratus Gebler,^!. biguttatus Fabricius; Europe; 
bore in bark, bast, and sapwood. 

O'lrysobjthris ajflnis Fabricius; Europe; bores in bast and sapwood of branches and in trunks of seed- 
lings. 

Cyrxbus elatus Fabricius, C. faseiatus Villers, C. undatus Fabricius; Europe; attack the stems and 
branches, especially of cork oaks. 

Blateridae. 

Agriotes tterrimus Linnaeus, ^1. liruatus Linnaeus,and A. obscurus Linnaeus, Athotbs subfuKUS Muller; 
Dolopim mirjimtus Linnaeus; Lacon murinus Linnaeus; Limonius seruginosus Olivier; Prostemon 
hcioserieeus Ohvier ; SeltUosomus xneus Linnaeus; wireworms; Europej injurious to acorns and 
seedlings. 

Scarabaeidae. 

Melolontha hippocastani Fabricius and M. melolontha Linnaeus; Europe; larvae injures roots of seed- 
lings. 

Cerambycldae. 

CMidium xneum DeGeer; Germany; bores in wood of felled trees and lumber. 

Cerambyx cerdo Linnaeus; Europe: bores in bark and wood. 

Clytus tropicus Panzer; Germany; bores in wood. 

Pyrrhiiium sanguineum Linnaeus, and Phymatodes testaceus Linnaeus; Germany; bore in wood of 

felled trees and lumber. 
Phy n%toies lividus Rassi; Germany; particularly injurious to barrel hoops and lumber. 
Lophostemus hugeli Redtenbacher; India; bores in trunks of Quercus incana. 
Paraphrus granulosus Thomson; India; bores in Quercus ilex. 
Prionus corpulerUus Bates; India; probably bores in Quercus semicarpifolia. 
Massicus unicolnr Gahan; India; bores in heartwood of Quercus griffithii. 
Xylotrechus stebbingi Gahan; India; bores in bast and outer sapwood of Quercus dilatata. 
Meges marmoratus Westwood; India; on Quercus griffithii. 
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BnchyrlilniiUD. 

Braehyderes lutUanieus Fabricius; Europe; attacks roots of Quereut nhw, etc. 
MetallUes irii Olivier; Europe; breeds at the roots. 

CuRuItonidflB. 

Cfurculio nucum Linnaeus {Balaninut); Europe (see Hazel). Many other spp. Cweuiio {Bdlaninm) 

CalendrldiB. 

Oaltndra aculpturata Gyllenhal; India, breeds in the aooms. 

Scolytidn, Ipidse. 

Anisandrus dispar Fabricius; Europe; galleries in wood. 

Dryocoetei heweUi Stebbing; India; bores in Qu«rc»M dilatata and Q. ineana. 

Dryoeoetea villosiu Fabricius; Qcrmany; galleries in barlr. 

Hyle*inu9 crenatut Fabricius; Germany; galleries in bark. 

Chramesus glolmlut Stobbing; India; bark and wood of Quercua ineana. 

Scolytua intricatus Batzeburg; Europe; galleries in bark. 

Xyldxnui dryographus Ratzeburg and X, monographiu Fabricius; Europe; galleries in wood. 

Xyl^wnu improbus Sampson; India; tunnels Queretu lamellota. 

Xyloterua domestieua Linneeus, and X. signatus Fabricius; Europe; galleries in sapwood. 

PlatypodldK. 

Diapua capillatua Sampson; India; bores in Qttercua lamelloaa, 
Diapua impreaaua Janson; India; bores in Querciu ineana. 
Oroaaotaraua fairmairei Chapuls; India, bores in Querciia ineana. 
Platypu-Acylindnia Fabricius; Europe; bores in staves. 

Scolytoplatypldie. 

Scolytoplatypua darjeelingi Stebbing; India; tunnels timber of Quercua lamelloaa, 

LEPIDOPTERA. 
Cossidse. 

Coaaiia coaaua Linnseus, goat moth, Europe; bores in wood. (See Willow.) 
Zeuzera pyrina Linnaeus; Europe; bores in wood. (See Horse-chestnut.) 

Geometrlda). 

Aniaopteryx seacularia SchifTermiller; Europe; feeds on foliage. 

Cheimatobia brumata Linnseus; Europe; defoliator. 

Hibemia aurantaria Esp.; H. defoliaria Linnseus, and H. marginaria Borckh.; Germany; defoliators. 

Larentia diltUata Borckh.; Europe; defoliator. 

Biaton pomonariua Hiibner; Europe. (See Fruit.) 

Tineldae. 

Tiacheria complanella Hiibner and T. aimploniella F. R.; Germany; leaf miners. 

Laslocampldae. 

Eriogaater laneatria Ltnnseus, Laaiocampa gaercua Linnaeus, and Malacoaoma neuatiria Ltnnseus; £a* 

rope; defoliators. 
LymantriidSB. 

Daaychira pudibunda Linnseas, :Ji<: Euproctia chryaorrhcut Llnneeus, ^Ly^mantria inonacha LinDseus, 

Ocneria detrita Esp., ^Porthd^ria diapar Linnaeus, Portheaia aimilia Fuessly; Europe; defoliators. (?ee 

Forest defoliators.) 
Gazalina apaara; India; defoliates Quercus lamelloaa. 

Seslidae. 

Seaia conopi/ormia Esp. and S. vespiformia Linnaeus; Europe; bore in trunk. 

Tortrlcldse. 

Laapeyreaia aplendana Hiibner (Ctor/)ocap«a); Europe; breeds in acorns. (See Chestnut.) 
Laapeyreaia groaaatia Haworth {Carpocapaa). (See Beech.) 
Notocelia roborana Treitsohke; Europe. (See Gooseberry.) 

HYMENOPTERA. 
Cephidld8B. 

Janua cynoabati Linnaeus, a wood wasp mining in shpots; Europe. 

Tenthredlnldffi. 

Macrophya punctum-album Linnaeus; Russia; sawfly on foliage. 

LITERATURE. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
NOssLiN, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
Hess, R. Der Forstschutz, 1898, 1900. 
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Bargagli, p. Rassegna Biolofrica Htncofari Europe!, 1883-1887. 
LiNDmoER, L. Die Schildl&usc (Coccidsc), 1912. 
Stebbino, £. P. Indian Forest Insects. Coleoptera, 1914. 
STEBBmo, E. P. A Manual of Forest Zoology for India, 1908. 

OATS. 

(Avena saliva Linnaeus. Family Graminese.) 

ThiB crop is grown in all temperate regions and also in Australia, Africa, and 
South America, the greater part of the world's crop being raised in Europe. While 
the United States exports more oats than it imports, the latter trade is of considerable 
importance and there is always danger of importing pests with the grain. A full 
discussion of its insect pests will be found under the heading Grains and Grasses. 

OKBA. 

{Hibiscus esculerUus. Family Malvaceae.) 

A cultivated plant introduced into the United States from Africa; cultivated for 
its fruit pods. 

BUFOBTANT OKBA INSECTS. 

LEPIDOPTERA. 
PyraUds. 

Sylepia derogata Fabricius; Africa, Asia. 

NoetuldJB. 

CofmaphUa tabtUifera QvL4ia4e; Africa, Asia, Hawaii. 

COLEOPTERA. 
Ctirysomelidie. 

DUtbroHca graminea Ballou; Porto Rico. 

OLIVE. 

(Olea spp. Family Oleaceee.) 

Fruit bearing trees or shrubs of the tropical and warm temperate parts of the old 
world to New Zealand. Olea europxa produces the olive prized as a fruit and for its 
oil. It is cultivated in California and New Mexico. 

A. BETTER KNOWN OLIVE INSECTS LIKELY TO BE IBfPOBTED. 

Aleurolobus olfvinus Sllvestri. 

(Olive White Fly. Aleyrodidse; Hemiptera.) 
Host: Olive. 

Injury: Feeds on foliage, ordinarily not serious. 

Description and biology: Adult ^ male body cream-colored or whitish ocher; body 
and wings sprinkled with a white waxy powder, forewings exhibit fulvous spots. 
Pupa case, length somewhat exceeding width; dorsum black, margin marked with 
a fringe of wax. Egg reticulated subelliptical, attached by a short pedicel; pale 
straw in color when first deposited, subsequently turning to brown. One generation 
a year. 

DistrUmtion: Italy. 

SiLVESTRi, F. Dispense di Entomologia Agraria, 1911, p. 128. 

Prays oleellus Fabricius. 

(Olive Moth. Hyponomeutidee; Lepidoptera.) 
Host: Olives. 

Injury: Serious. 

Description and biology: Adult y moth 6-6.5 mm. long, gray with silvery reflection, 

a black spot on the apex of the scutellum; front wings gray with silvery reflection. 
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and with several black or dark spots; hind wings uniformly gray. Pupa obconical 
5 mm. long in elongate silken cocoon. Larva when full grown, dusky color with 
two olivaceous stripes on the dorsum. In the first generation feeds on the leaves; 
in the next among the buds and blooms; and in the last in the fruit. 
Distribution: France, Italy, Spain. 

SiLVESTRi, F. Bull. Lab. Zool. R. Sc. Agr. Portici, 1907, vol. 2, pp, 83-184, fig8.1-68. 

Dacus olMB Rossi. 
(The Olive Fly. Trypetidse; Diptera.) 

Host: Olive {Olea europaea, 0. verrucosay 0. chrysophylla.) 

Injury: Serious pest of olive in Mediterranean regions. 

Description and biology: Adult ^ female small, about 5 mm. in length; head dull 
yellow, eyes black, thorax black with silyery pubescence on dorsal siurface forming 
three parallel black lines; abdomen black, covered with a scattered gray pubescence. 
The egg, larval, and usually the pupal stages are passed in the fruit. ^ Occasionally 
pupation takes place in the soil. Larvae hatch in from 2 to 4 days after deposition 
of the eggs; larval stage lasts approximately 10 to 13 days; pupal stage 13 to 49 days, 
depending upon the season. 

Distribution: Sicily, Italy, north, east, and south Africa, Canary Islands, Medi- 
terranean region, northern and western Asia, Himalayas, India. 

SiLVESTRi, F. Bull. Lab. Zool. R. Sc. Agr., Portici, 1913, vol. 8, p. 70. 

B. IMPORTANT OLIYB INSECTS. 

. 

HEMIPTERA. 
Coccid«. 

Armored— 
A8pidiotu9 (Chrysomphalus) nigropuncUUus Cockerell; Chili, Mexico; adult female scale 3 mm. in diam- 
eter, dirty gray; exuvise pitch black with narrow reddish margin. 
A^idiotus (Chrysomphalus) personatus Cockerell; Jamaica; adult female scale very small, convex, 

circular, dark grav or black. 
^ifiAspiduaus (Pseudaonidia) artieulatus Morgan; Jamaica. (See Coffee.) 
Aspidiotus (Pseudaonidia) duplex Cockerell; Italy; on Olea fragrans: adult female scale 2.66 mm. in 

diameter, subcircular, moderately convex, dark, blackish brown, exuvia to one side and of orange 

color. 
Aspidiotus (Aonidia) olese Leonard!; Africa. 
Lepidosaphes olivina Leonard!; Africa. 
Chionaspis (Phenacaspis) bupleuri Marchal; Tunis. 
Chionaspis tutH Newstead; Algeria. 
Diaspis olexCoXv^; Spain. 
if-Fiorinia thex Green; India; adult female scale elongate, narrow, dark brown with distinct dark median 

marking. Male scale snow white indistinclty tricarinate (see pi. V, fig. 1). 
Leucaspis riccx Targioni-Tozzetti; France, Oreece, Algeria, Italy; adult female scale 2.25 mm. long, 

0.5 mm. broad, narrow, white, with sides parallel. 
Parlitorij aifinis Newstead; Algeria; adult female scale 1-1.25 mm. m diameter, when isolated circular, 

dusky white or pale ocherous. 
Parlatoria cilianthina Berlese and Leonard!; Italy and Algeria; adult female scale 2.3 mm. long. 2.6 

mm. broad, white, dorsal exuvia subcentral. 
Un armored— 
Ceroplastes rusci Linnseus; Italy; adult female covered with wax, antenna> 6-jointed. 
Euphilippia olivina Berlese and Silvestri; Italy. 

Filippii olex Costa ; Italy, Algeria; adult female forms a white sac in the foliage. 
LiMensia eitoni Newstead; Algeria; adult female inclosed in a felted sac; adult male scale glossy white 

with strong central keel. 
PoUinij pMini Costa; Italy; adult female scale pale yellow to brown, smooth head, c<mvex, with 

median curled flossy like filaments on the dorsum. 

THYSANOPTERA. 
Phi oeothripldse. 

Phlaothrips olex Costa; Algiers, Italy, South America; attacks leaves, bloom and fruit and is an impor • 
tant pest In Italy according to Trabut • 
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COLEOPTERA. 
Orambycldie. 

Vesperus maure^nicus Dry.; Algeria, Spain. (See Grape.) 

CurcuUonidie. 

Cionut^ raxini De Geer; Europe; breeds on lefaves. 

IpldsB. 

Phlaotribus olex Fabricius; barkbeetle; Southern Europe; Tunis; in nursery stock. 

HyUnnus f raxini Fabricius and H. olex Fabricius; Europe; breed in bark and wood. 

Hylesinus vestitus M. and R.; barkbeetle; Tunis, Ck)rsica, Italy, Southern France; in Pistacia and oUve. 

LEPIDOPTERA. 
CBcophorldie. 

CEcophora oliviella Fabricius; Europe; Infests fruit. 

LITERATURE. 

Trabut, L. La Defense Contre les Cochenilles, 1910, p. 88. 
SoBAXJEB, P. Handbuch der Pflanzenkrankheite^^3d ed.« 1918, vol. 3. 

ONION; SHALLOT; LEKK; GARLIC. 

(Allium spp . Liliacese . ) 

Bulbous root plants native of Asia domesticated for centuries and developed into 
many valuable varieties. 

A. BETTER KNOWN ONION INSECTS LIKELY TO BF. IMPORTED. 

Chortoplilla cUlcrura Rondani. 

(Shallot Fly. Anthomyidse; Diptera.) 

Hosts:, Allium spp. (including shallot), asparagus, human excrement. 

Injury: Breeds in the plant stems. 

Description and biology: Male fly gray, with three brown stripes on scutellum, 
abdomen with deep black median stripe and brown segments; appendages black. 
Female lighter; length 4.5 mm. Maggot dirty white, with 14 teeth on apical margin 
of stigmal plate. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 427. 

:>{c Hylemjia antlqua Meigen. 

(Onion Maggot. Anthomyidae; Diptera.) 
Host: Onions. 

Injury: Serious injury to the roots. 

Description and biology: Fly black, thickly dusted with gray, with dark flecks and 
stripes; legs piceous black; length 6.5 mm. Maggot yellowish, 5-6 mm. long. 
Distribution: Europe. Introduced into United States. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 430, fig. 

262. 
Smith, J. B. New Jersey Exp. Sta. 1907, Bui. 200, pp. 10-15, figs. 1, 8, 11. 

^ Eumerus strisatus Fabricius. 

(Onion Fly. Syrphidee; Diptera.) 

Host: Onions, Iris. 

Injury: Breeds in the stems and bulbs. 

Description and biology: Fly green; abdomen with gray hairy lunules at apex and at 
sides of the first three segments; antennae dark; length 6-7.5 mm. Maggot grayish 
yellow. Pupa sometimes in soil, sometimes in flower shaft. 

Distribution: Europe. Reported present in this country, by Felt, from Iris roots 
at Saratoga Springs; N. Y. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 434. 
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B. IBfPORTANT ONION INSECTS. 

COLEOPTERA. 
CurcullonidsD. 

Bppera nigriroUris Fabricius, H. orumidU Chevrolat; Europe. (See Clover.) 

Brachyceridae. . 

BraehycerM aUHdentatTis Qyllenhal; Europe; breeds in roots of AlUum sativum and A . OKdUmicum. 

BrachifeeruB corrosiu Gyllenhal; Europe; breeds In roots of AUium roseum. 

Brachycerw pradieri Fairmaire; Europe; breeds in roots of AUium apkaeroeephalum. 

Bruehucerru undatus Fabricius, breeds in roots ot AUium roteum. 

OBACHE. 

{Atriplex hortensU. Family Chenopodiacese.) 
Plants cultivated for their succulent vegetation. 

IMPORTANT OBACHE INSECTS. 

COLEOPTERA. 
Chrysomelidn. 

Cassida nebulota Linnnus. (See Beet.) 

DIPTERA. 
Anthomyldn. 

>f: Chortophila {Pegomya) hyaseyami Panzer. (See Beet.) 

ORCHIDS. 

(Family Orchidacese.) 

Many species of orchids are imported by florists from all parts of the tropical 
and semitropical regions. Several important pests hsfve been taken in quarantine. 

IMPOBTANT OBCHID INSECTS. 

ACARINA. 
TyroglyphidsB. 

Rhizoglyphus ( Coepophagus) echinopuB F. & R. (See Potato.) 

HEMIPTERA. 
Coceldae. 

Armored — 

Aspidiotaa ( Chrysomphalus) alienus Newstead; London, England. 
:ff.A8pidiota8 {Chryaomphalus) persex Comstock; Central America. 

A8pidiotu8 (Chrysomphalus) portoricensis Lindinger; Venezuela. 

Aapidiotus (Diaspidiotus) coloratua Cockerell; Guatemala. 
:i^Aspidiotib8 iPseudaonidia) articulatw! Morgan; Mexico. 
:>\!:Aspidiotibs ( TargUmia) biformis Cockerell; Trinidad, Venezuela, Grenada, Central America, Jamaica, 

Antigua, Colombia. 
^ijiAspidiottis ( Targionia) biformis var. catUeyx Cockerell; Jamaica. 

Diaspis cattUyx Cockerell; Mexico, England. 

Fiorinia stricta Maskell; New Zealand. 

Furcaspis oceanica Lindinger; Venezuela. 

Lepidosaphes cocculi Green; Philippine Islands. 

Lepidosaphes pallida Green; Java. 

Parlatoria mytHaspiformia Green; Hawaii. 
:if:.PaTlatoTUi proteus Curtis; India, Brazil, Japan, Philippine Islands, Burma, United States. 
:^ Parlatoria psmdaspidiotus Lindinger; India, Philippine Islands, Singapore. Has been introduced into 
the United States on mangos. 

Pirinaspis Umgula Leonardi; Straits Settlements. 
Unarmored — 

Asterolecanium aureum Boisduval; Ceylon, West Indies. 

Asterolecanium epidendri Bouch^; Central America, South America, Samoa. 

Coccus acuminatus Signoret; Hawaii. 

Coccus minimus Newstead; Straits Settlements. 

Pseudococcus glaucus Maskell; New Zealand. 
if-PulvifMria flocdfera Westwood; Venezuela, British Isles, Massachusetts, Indiana, California. 
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LEPIDOPTERA. 
CastaiUdA. 

Caatnia licM Drury; South America. (See Sugar cane.) 

^ „ .^ COLEOPTBRA. 

CurculionldflD. 

* Choltuforben Pascoe, and * Cholut cattteyx Champion have been introduced on orchids. 

PALMS. 

The palmB yield some very important articles of commerce, such as coconuts 

and dates, and are also considered very valuable as orna- 
mental plants. 

For convenience the pests of the coconut palm (Cocoa 
nucifera), the date palm (Phcenix dactylifera), the royal 
palm (Oreodoxa regia), the sago palm (Cycas revoluta), and 
the toddy palm {Phoenix syhestris) are treated under this 
heading. 

A. BETTER KNOWN PALM INSECTS LIKELY TO BE 

IMPORTED. 

Aleurodlcus destructor Mackie. 

(Coconut "White Fly. Alejrodidse; Hemiptera.) 

Host: Coconut palms. 

Injury: Has the appearance of being a serious coconut 
enemy. 

Biology: Eggs are laid on tmdersurface of the leaflets, 
where the young larvae locate. Life history much the 
same as Dicdeurodes dtri R. and H. (See Citrus.) (See 
text fig. 77.) 

Distrihulion: Philippines. 

Mackie, D. B.: Philippine Agricultural Review, vol. 5, 
No. 3, 1912. 

Levuana Irldescens Bethune-Baker. 
(The Coconut Leaf Moth. Zygsenidse; Lepidoptera.) 

Hosts: Coconut palm and royal palm {Oreodoxa 
regia). 

Injury: Larvae injurious to foHage, giving the trees a 
sickly appearance. 

Description and biology: Adult female, head and thorax 
steel-blue; abdomen and legs ocherous, primary veins 
deep unicolorous steel-blue, secondaries iridescent steel- 
blue; wing expanse about 16 mm. Eggs deposited on 
under siuiace of leaflets, usually near the base. Upon 
hatching, which requires about 4 or 5 days, the larvae 
begin feeding around the egg shell, gradually proceeding in 
a longitudinal line up the leaf, nibbling on the epidermal 
cells on the under surface of the leaflet; are full grown in 
3 or 4 weeks, when they return to the base of the leaves 
and construct a white cocoon within which to pupate; the adults appear in about 
7 days. 
IHstriJbfuJtion: Fiji. 

Jefson, Fkank p. Dept. Agric. Fiji, Council Paper No. 25, 1911, p. 35. 




Fig. 77.— Coconut white fly 
(Aleurodicus destructor): 
Adult white fly, enlarged, 
at bottom. (Mackie. ) 
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Oryctos rhinoceros Linnseus. 
(Rhinoceros Beetle. Scarabaeidse; Coleoptera.) 

Hosts: Palm, aloes, sugar cane (occasionally). 

Injury: Destructive to coconut palm in Malacca, Singapore, and Madras. May be 
introduced in plants. 

Description and biology: Adult beetle large thickset, about 5 cm. long; and 25 mm. 
broad ; color dark brown to black . The adults feed upon the soft tissues and unopened 
leaves of palms. Larvx are found in decomposed vegetable matter and soil rich in 
humus about plant roots. Pupa is inclosed in hard case. The eggs are white but 
become dull with age; measure 3.5 mm. by 2 mm.; oval. 

Distribution: Ceylon, India, Siam, Annam, Pahang, Sumatra, Java, Celebes. 
Coram, Amboina, Philippine Islands, Formosa, Korea, China, Straits Settlements, 
Tahiti, Madras, Malabar. 

Maxwell-Lefroy, H. Indian Insect Pests, 1906, p. 207. 

Maxwell-Leproy, H. Indian Insect Life, 1909, p. 255. 

Ghosh, C. C. Memoirs Dept. Agric. India, Entom. Ser., 1911, vol. 2, No. 10, p. 193. 

. Promecotlieca cumlnKll Baly. 
(The Coconut Leaf Miner Beetle. Hispidse; Coleoptera.) 

Host: Coconnt {Cocos nux^f era). 

Injury: Mines the leaves in larval stage; adults also feed on leaves. May be intro- 
duced in leaves of nursery stock. 

Description and biology: Adult beetle 7.5-10 mm. long and 1.6-2 mm. wide, general 
color, brown ocher; head small, elytral strise finely punctate. Eggs deposited singly 
on underside of leaflets in a small hole made by the adult; entire larval and pupal 
periods spent in the leaf between the lower and upper epidermis. More injury is 
occasioned by the larva than by the adult. Tissues which have been attacked soon 
become brown and die. Egg stage about 32 days, and pupal stage about 7.5 days. 

Distribution: Philippine Islands. 

Jones, Chas. R. The Philippine Agric. Review, 1913, vol. 6, No. 5, p. 228. 

Promecotheca relchel. 
(Coconut Leaf Miner. Hispidae; Coleoptera.) 

Host: Coconut palm. 

Injury: Damage occasioned by the pest is usually local, but affected trees appear 
brown and unhealthy when viewed from a distance. 

Description and biology: Adult beetle length 8 mm., breadth 2 mm.; general color 
golden; head quadrangular in shape and provided with powerful mandibles; thorax 
golden, basal third of elytra golden and remainder metalUc blue. Eggs are deposited 
singly on under surface of leaflets; larvae on hatching make their way into the leaf and 
tunnel between the upper and lower surfaces, feeding on the fleshy cells; pupate 
usually at extreme end of tunnel passage; pupal stage lasts from 18 to 20 days. 

Distribution: Fiji. 

Jepson, Frank B. Dept. Agric. Fiji, Council Paper No. 25, 1911, p. 39. 

Brontlspa froggatti Sharp. 

(The Leaf Hispa. Hispidae; Coleoptera.) 
Host: Coconut palm. 

Injury: Very injurious to young coconut groves in Solomon Islands. Liable to be 
imported on growing plants. 



A Palm WEEvru 



U. S. Cpt «« ArieuHuf., Minuil tt D>n(*F(»i IxHctt, PluTE XXXII. 



The P*um Scale. 

•The palm scale {Pluenlcococctu marlaiii). (Original, Sasscer.) 
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Detcription and biolo^: Adult beetle about 12 mm. long from tip of ai 
of flbdomeD, ihinitig black, head small, anteoiue ll-joiDt«d, thorax almost squaie, 
slightly hollowed oa ddeB. Eggs deposited in the folds of the opening fronds. Larva 
feed on surface of leaf and the adult also iujures the foliage. 

Diitrihution: New Britain and Solomon Islanda. 
FitoaeATT, W. W. Dept. Agric. New South Wales, Science Bui. 2, 1912, p. 24. 
BliTiicbophonu termtinnia Fsbijcius (alKnatlcallls ChSTrolat). 
{R«d Palm Weevil. Calendridse; Coleoptora.) 

HoiU: Coconut palm {C'ocot nudfera), toddy palm {Phoenix gylvettm), and dat« 
palm (Phoenix daetyl'tfera). 

Injury: Destructive to palms in India, Straits Settlements, and Ceylon. liable to 
be introduced in plants. 

Detcription and biology: Adult weevil, brown with conspicuous curved beak; about 
37 mm. long. Egg> laid singly in tissues of palm tree. Larvx on hatching tunnel 
in the soft tissues, gradually 
working into the st«m; pu- 
pate in a cocoon of twisted 
fibers within the plant. {See 
text fig. 78.) 

DiitnbtUion: India,, 
Ion, Straits Settlements, 
Andaman Islands, Persi 
Gulf, Philippine Islands. 
Uaxwbll-Lefrot, E. 

dian Insect Pests, 1906, 

p. 208. 
Stbbbino, E. p. Indian 

Forest Pests, Coleopt«i 

1914, pp.444, 445; figs. 

292, 2B3. 
Frogoatt, W. W. Dept. 

Agric, New South Wales, 

Science Bui., 2, p. 19, 

August, 1912. 
Bakes, Charles S. The 

Principal Insects Attack' 

ing the Coconut Palm, 

1906, Pts. I and 11, p. 

154. 

Ghobh. C. C. Mem. Dept. Agric. India, Bntom, Ser., 1911, vol. 2, No. 10, p. 205. 

Bhyncbopboms palmanini Linusus. 

(The Palm Weevil. Galondridfe; Coleoptera.) 

Hottt: Palm and sugar cane. 

Injury: Reported to be very serious in British Honduras. 

Description and biology: A very la^e reddish weevil. E^s are deposited in tissues 
of food plant; larva spends entire existence as a borer, and when full grown pupates 
in a rough cocoon constructed of fibew without leaving the plant. (See plate xxxi.) 

Distributvm: British Honduras, Trinidad, Lesser Antilles, Brazil, Cayenne, Suri- 
nam, and possibly generally distributed over tropical coast of South America and 
Central America. 

55266—17 11 
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Chittenden, F. H., U. S. Dept. Agr., Bur. Entom., Bui. 38, 1902, pp. 23-25. 
Urich, F. W. Bull. Dept. Agric. Trinidad and Tobago, 1912, vol. 11, p. 70. 
Ballou, H. a. Insect Pesta of the Lesser Antilles, 1912, p. 107. 
Blandforo, Walter F. H. Kew Bulletin, February-March, 1893, pp. 27-60. 

B. OTHER IMPORTANT PALM INSECTS. 

HEMIPTERA. 
Coccld». 

Armored— 

Aspidiotus pangoensis D. & F.; Samoa; coconut busies. 

Aspidiotus (Pseudaonidia) artictUatus Morgan; Brazil, West Africa, Venezuela, Mexico; coconut. 

(Bee Coffee.) 

Aspidiotus iPseudaonidia) trilobUiformis Green; West Africa, German East Africa, Japan, Venezuela, 
Brazil; coconut, sago palm. (See text fig. 32.) 

Aspidiotus (Pseudischnaspis) linearis Hempel; Brazil. 

Aspidiotus (Hemiberlesia) palmx Morgan and Cocko-ell; East and West Africa, West Indies, 
Azores, Brazil; coconut. 

Aspidiotus (Hemiberlesia) simillimus Cockerell; Australia. 
:J^Aspidiotus ( Chrysomphalus) persex Comstock; Florida, Mexico, Brazil; coconut. (See Avocado.) 

Aspidiotus (Chrysomphalus) personatus Comstock; British Guiana, Porto Rico, Mexico; coconut. 
(See Olive.) 

Aspidiotus ( Chrysomphalus) propsimus Banks; Philippines. 

Aspidiotus ( Chrysomphalus) scuiiformis Cockerell; Central America. 

Aspidiotus ( Chrysomphalus) ansei Green; Seychelles; Cocos nucifera. 

Aspidiotus fissidens var. pluridentatus Lindinger; German East Africa. 

Aspidiotus (Diaspidiotus) orieiUalis Newstead; German East Africa. 

Aspidiotus spinosus Comstock; Italy, German East Africa, Brazil. 

Aspidiotus varians Lindinger; German East Africa, Madagascar. 

Chioruispis inday Banks; Philippines. 

Chionaspis substriata Newstead; Uganda, British East Africa. 

ChioTMspis samoana D. <& F.; Samoa. 

Cryptaspidus rmcum Lindinger; Madagascar. 
:ff.Diaspis zamiss Morgan; G^many, Colorado, Wisconsin (in greenhouses), Italy. 

Furcaspis oceanica Lindinger; Caroline Islands. 

Lepidosaphes mcgregori Banks; Philippines. 

Lepidosaphes unicolor Banks; Philippines. 

Lepidosaphes duponti Green; Seychelles; Cocos nucifera. 

Leucodiaspis cockerelli de CJharmoy; German East Africa, Brazil, Venezuela. 

Parlatoria blanchardii Targioni-Tozzetti; Australia, Algeria, Sahara, Egypt, Arabia; d^tp. ^iim 
(See pi. 5, fig. 3.) 

Parlatoria greeni Banks; Philippines. 
^Parlatoria proteus Curtis; Brazil, Jamaica, Australia. 

Parlatoria mytilaspiformis Green. 

Chionaspis (Phenacaspis) cockerelli Cooley; China; sago palm. 

Chionaspis (Phenacaspis) dilatata Green; India. (See Mango.) 

Pinnaspis buxi Bouch4; British Guiana, Trinidad, West Indies, Togoland, German £a t A ic : 
coconut. (See Betel nut.) 
:il[:Poliaspis cycadis Comstock. 
Unarmored— 

Asterolecanium ceriferum Green; Ceylon. 

Asterolecanium lineare Lindinger; Brazil. 

Asterolecanium palmx Cockerell. 

Asterolecanium urichi Cockerell. 

Asterolecinium hilli Green; Australia; Livistona humulis. 

Ceroplastes actiniformis Green; Ceylon. 

Ceroplastes myricx Linnseus; South Africa, India, Europe (in greenhouses). 

Ceroplastes rubens Maskell; Australia, Hawaii, Japan. 

Coccus hesperidum Linnaeus; cosmopolitan; tea, citrus, palms (see pi. II, fig. 4). 

Coccus acutissimus Green; Ceylon; coconut, sago. 

Dactylopius coccus Costa; Canary Islands. 

Halimococcus lampas Cockerell. 

Iceryj montserratcnsis Riley and Howard; West Indie?, Grenada, Mexico. (See Citrus.) 

Jcerya seycheUarum Westwood. (See Citrus.) 

Lecjaitirn pseiiexpinsiLm Green; Australia; Pandanus oioratissimus. 

Paralccanium cocophyllx Banks; Philippines. 
•J^Photaicococcus marlatti Cockerell; Algeria, Egypt, Sahara; date palm. (See pi. XXXII.) 
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C ccldse— Continued. 
I ' narmored — Continued. 

Pseudococcfu cocolis Maskell; Guam. 

Pseudococcus dulna Newstead; Barbados, Grenada. , 

Pseuiococcus pandani Cockerell; Fiji; coconut. 

Pseudococcus virgatus Cockerell; Jamaica, Mexico; coconut. 

Rhwr4:us fdlclfer Kiinckel; Algeria, Sicily. 

Rhizaciu (?) terrestris Newstead; London (greenhouse). 

Ripersia pilmirum Ehrliorn; Hawaii; Cocob nttcifera, Areca lutescens. 

COLEOPTERA. 
Calendrldie. 

Rhabd3cnemi3 obscurus Boisduval; Hawaii, etc. (See Sugar Cane.) 

LEPIDOPTERA. 
Pyralldse. 

>if:EpheHia cjitteUa Walker; Egypt; breeds in half ripe dates. (Gough, L. H.: The AtIc. Jai;ra 

Egypt, vol. 3, 1914, pp. 104-105.) 

Liycsenldfe. 

VtTachola lima Khig; Egypt; breeds in dates (Ctough, 1. c, p. 105). 

Tineldae. 

Ereunetis flavistriata Walsingham; Hawaii. (See Sugar Cane. ) 

Zy^senidse. 

Levv^ana iridescens Bethune-Baker; Fiji. (See Royal palm.) 

PANAMA RUBBER. 

( Castilloa elastica . Family Moraceae . ) 
African, Mexican, and Central American trees yielding rubber. 

A PANAMA-RUBBER INSECT UKELT TO BE IMPORTED. 

Ineslda l^rosa Fabricius. 

(Castilloa Borer. Cerambycidse; Coleoptera.) 

Host: Panama rubber (Cflwti/toa eZflw^a). 

Injury: Very serious boref . In West Africa it has almost ruined Castilloa culture . 

Description and biology: Beetle brown, venter and greater part of elytra covered with 
yellowish brown scales; a black triangle on lateral margin of each elytron beyond 
middle; humeri of elytra strong and coarsely punctured; length 25-35 mm. Larva 
5 cm. long, with large clypeus. Eggs laid at base of trunk. Pupates in larval tunnel. 

Distribution: West and East Africa. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 502, 503. 

PAPAYA. 

( Carica papaya. Family Pasaifloracese . ) 
A tropical fruit-bearing tree grown in Florida. 

IMPORTANT PAPAYA INSECTS. 

nEMIPTERA. 
Coccldfe. 

Aspidiotus destructor Signoret; Vmanl, Africa. 
Pseudoparlatoria ostriata Cockerell; Cuba. 

COLEOPTERA. 
Caleadridse. 

Rhabdocnemis obscurus Boisduval. (Seo Suarar cane.) 

DIPTERA. 
Trypetld». 

Ceratitis cipUil2 Wiedemann; attacks Carica papaya and C. quercifolia. (See Fruit.) 

4c Toxotrypana curvicauda Gerstaecker; papaya fruit fly; West Indies, Florida (F. Knab and W. W. 

Yothers, Journ. Agr. Re3., vol. 2, pp. 447-453, 2 plates. 
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PAKA PLUM. 

(SpondUu spp. Family Anacardiacese.) 

AN IMPORTANT PABA-PLUM INSECT. 

DIPTERA. 
TrypetldaB. 

Anaftrepha fraterctUtu Wiedemann. (See Fruit.) 

PARA RUBBER. 

{Hevea brasiliensU MuelL Family Euphorbiacese.) 

This tree produces the Para rubber of commerce, or caoutchouc. It grows in 
Brazil and Guiana, and attempts have been made to grow it in Florida. 

IMPORTANT PARA-RUBBER INSECT. 

I80PTERA. 
TermltldaB. 

Oyptotermes gestroi Wasmann, white ant; India; destroys the roots. 

PARSLEY. 

(Carum petroselinum. Family Umbelliferae.) 
An herb cultivated for its foliage, much used as a garnish. 

AN IMPORTANT PABSLET INSECT. 

LEPIDOPTERA. 
Pyralld». 

* Pionea fernigalit Iliibner; Europe, Asia, North America. (See Cabbage.) 

PARSNIP. 

(Pastinaca saliva Linnseus. Family Umbelliferse.) 
The parsnip is grown in Europe and America, and, being a root crop, is liable at 
any time to introduce root pests. 

IMPORTANT PARSNIP INSECTS. 

ACARINA. 
Tyroglyphldn. 

^Rhizogltjphus ( Coepophagw) echinopus F. and R. (See Potato.) 

LEPIDOPTERA. 
Gelechllde. 

Depressaria nervosa II w. and D. depressella Iliibner; Europe; attack bads and flower heads. 

PIPTERA. 
Asromysidse. 

Phytomym afflnU Fallen. (See Tobacco.) 
Trypetide. 

Acidia heraclei Linnaeus; Europe. (See Celery.) 

PEA. 

( Pisum sativum . Family Leguminosse . ) 
The various varieties of peas are grown extensively in Europe and America. Some 
of the pests of the peas, such as the weevils, have been very widely distributed by 
commerce. (See Bean.) 
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A. BETTER KNOWN PEA INSECTS UKELT TO BE IMPORTED. 

)|c Etiella linckenella Treitschke. 
(Pea Pod Borer. Pyralidse; Lepidoptera.) 

Hosts: Peas, bean, Sann hemp (Crotcdaria), 

Injury: Breeds in the pods. 

Description and biology: AduU, moth with wing expanse 18-30 mm., pale rufous; 
f orewings gray brown, with white marginal fascia and a transverse rufous bar, hind- 
wing with brown suffusions and lines. Pupa in spindleform cocoon. Larva bores 
in the pods of legumes. 

Distribution: Europe, Africa, Asia, West Indies, California, Colorado, Texas, Florida, 
Oklahoma, nearly cosmopolitan. 

Maxwbll-Lbpboy, H. M. Mem. Dept. Agric. India, vol. 1, 1907, p. 20^. 
Chittenden, F. H. U. S. Dept. Agr. Bur. Entom., bul. 82, pp. 25-28, 1909. 

Laspeyresla (Grapholttha) spp. 
(Pea Moths. Tortricidse; Lepidoptera.) 

Species: L, (for^ana Fabricius; Europe; peas, beans, Orohis tuberosuSy and Trifolium 
pratense. L. nebritana Treitschke; Sudan; lentils, field peas, wild legumes. :^L. 
nigricana Stephens; Europe and Canada since 1893; peas. 

Injury: Bore in the pods. 

Description and biology: Moths, brownish; dorsana with crescentiform white spots 
on f orewings; nigricana a little smaller than nsbritana, the latter with two curved lines 
near tip on each forewing. Larvse bore in pods. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 281, 282, 

283, figs. 205-206. 

Contailnla plst Winn. 

(Pea Midge. Itonididse [Cecidomyiidse] ; Diptera.) 
Hosts: Pea. 

Injury: Breeds in the hulls of peas, impairing or destroying the yield. 
Description: Midge, yellow, thorax banded with brown, antennae black; length 
2 mm. Maggot white, 3 mm. long. 
Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 446, 447. 

B. OTHER IMPORTANT PEA INSECTS. 

HBMIPTERA. 
ApliidldaB. 

•Jif: MacroHpknm pisi Kaltenbach. 

COLEOPTERA. 
ElateildfB. 

Agriotes Uneatut Linnseus. (See Tobacco.) 

MylabrldaB (BniclikUD). 

>f: Mylabrii rufimanus Boheman, California, :!f( M. pisorum Linnaeus, Jf. lentit Frdlichs, If. paUidicomit 
Boheman, :^AcafUho9celides obtectut Say, :i^Paehymeru8 chirunsU Linnseus, ^ic P. quadrimaculatus 
Fabricius; attack seed. (See Beans.) 

CureulioiildA. 

Sitona lineata Linnseus, sfe^. fUiveaeeiu Marsh, and 3f:/9. liispidula Fabricius; Europe. (See Clover.) 

LEPIDOPTERA. 
LycaenifUB. 

Zizera laJbiraAuB Oodt.; Australia; attacks pods. (See Beans.) 

DIPTERA. 
AgromysldaB. 

Phytomyta affinis Fallen. (See Tobacco.) 
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PEACH; ALMOND. 

{Amygdalus spp. Family Rosacese.) 

Delicious fruit-bearing trees of temperate an4 warm climates. The almond pit is 
much sold as a nut. 

A. BETTER KNOWN PEACH INSECTS UKELT TO BE IMPORTED. 

Uracanthus acutus Blackburn. 

(Cerambycidse; Coleoptera.) 

Hosts: Peach, apricot, plmn. 

Description and hiohgy: Adulty length about 14 mm.; color obscure ferruginous; 
covered with short pubesence. 
Distrihiuion: Australia. 

Blackburn, T. Proc. Linn. Soc. New South Wales, ser. 2, 1889, vol. 4, p. 451. 

Conogethes puncttferalls Gu^iin. 
(Northern Peach Moth. Pyralidse; Lepidoptera.) 

Hos:: Peach. 

Injury: Infests the fruit. 

Description: Adult, wing expanse 21-25 mm., bright yellow, thickly mottled with 
black spots. Pupa dark reddish brown. Pupates on side of peach stone. Larva, 
length 20 mm., cylindrical, with a few erect hairs; color dirty white, almost hidden 
by pinkish markings. Attacks ripening fruit, eating and webbing surface. Eggs 
deposited on half -grown peaches. 

Distribution: Austral ia . 

Froggatt, W. W. Australian Insects, 1907, p. 273. 

Tryon, Henry. Ann. Rept. Dept. Agri. for years 1889-90, p. 75. Brisbane, Queens- 
land, 1890. 

B. OTHER IMPORTANT PEACH INSECTS. 

HEMIPTERA, 
Coccldae. 

Armored — 

Aspidiotus (Pseudaonidia) clavijera Cockerell; Hawaii. 
:^Aspidiotus {Diaspidiotus) ostrexformis Curtis; British Isles. 

Diaspis leperii Signoret; Europe. 

Diaspis squamosua Newstead and Theobald; Egypt. 
5|< Epidiaspis piricola Del Guercio; Europe. 

Parlatoria affinis Newstead; Algeria. 

Parlatoria calianthina Berlese and Leonard!; Algeria, Italy. 
:^ Pseuiopirlatorii pirlatorioides (Comstock); Brazil, Mexico. 
Unarmored — 

Lecunium kunoensia Kuwana; China. 
^Lec2nium psrsicse (Fabricius); Europe. 

Lecunium rufosum Signoret; France, Germany. 

Lecjnium vini Bouche; Europe. 
Lygaeldse. 

Njsius vinitor Bergroth; Australia. (See Fruit.) 

COLEOPTERA. 
Elaterldae. 

Agriotes iineatus Linnaeus. (See Tobacco.) 

Bostrychldse. 

Apjte mynachus Fabricius; Africa, "West Indies, attacks almond. (See Citrus.) 

Chrysomelldae. 

Aulacophora olivierei Gu6rin, leaf beetle; Australia. (See Cucurbits.) 



J 
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' rachyrlilnldn. 

Brachyrhimu ligustici LimuBus; Europe. (See Grape.) 
Brachyrhinus corruptor Host; Italy; attacks almtmd. (See Grape.) 

Scolytidn. 

Seolytus ampgdali Gudrin; Mediterranean region; loark beetle in almond and apricot trees %ery in- 
jurious. 

LEPIDOPTERA. 
XyloiyctldsB. 

Cryptophaga unipunctata Donovan; Australia. (See Plum, Cherry.) 



Dichocroeii punetiferalit Gu^4e; Queensland. (See Com.) 

DIPTERA. 

Trypetidn. 

Ceratitis capitata Wiedemann, attacks peach and almond. (See Fruit.) 

Afuutrepha Ittdens Loew; Mexico. (See Fruit.) 

Dacus diveniu CoquOlett; India. (See Fruit.) 

Daeus persiese Rig.; India. (See Fruit.) 

B ictrocera tr If oni Froggott; OrioDt. (See Fruit.) 

PEAB. 

(Pyrus communis y etc. Family Rosacese.) 

Fruit trees native of south-central Europe and Asia and much cultivated in this 
country for their delicious fruits. 

A. BETTER KNOWN PEAR INSECTS UKELT TO BE IMPORTED. 

Psylla pyrlsuga Forster. 

(The Large Pear Psylla. Psyllidse; Hemiptera.) 

Host: Pear. 

Injury: Quite injurious in middle Europe and Japan. 

Description and biology: Adult marked with black and red, wings yellow. Female 
about 3.5 nun. and male 2.5 mm. in length. Winters in adult condition under bark 
scales of the trees. Eggs are laid singly or in small groups in hairs of leaf and flower 
stems or on leaves. Nymph is dark yellow in color, with waxy secretion. The foliage 
is distorted and leaves rolled up; also the young branches are killed and young fruit 
destroyed. 

Distribution: Europe, Japan. 

Hbnchbl. G. A. O. DU Schadlichen Forst- und Obstbamn-Insekten, 1895, p. 490. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 647. 

Stephanltis pyri Fabricius. 
(The Pear Tingis. Tingitidse; Hemiptera.) 

Hosts: Pear, apple. 

Injury : Serious pest to pear and apple in Europe. 

Description and biology: Adult^ about 3 mm. long; body fiat and covered with rela- 
tively large wings of a beautiful lace network; lobes of same pattern extend from 
each side of prothorax; general color brownish, with dark bands across wings. 
Nymph oval in outline, pale greenish in color and abdominal segments each with a 
spine on each side; two transverse dusky bands on bodies of older individuals. Eggs 
ovate, oblong, greenish white in color, 0.6 mm. long. Adults winter around base of 
host plants, reproducing in spring on under surface of leaves, where all stages may 
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be found at same time during summeT. Badly infested leaves become yellow, tiien 
brown, and die. (See text fig. 79.) 

Dutribution: Europe. 
OosTA, AcRiLLE. Insetti nocivi all' Agricoltun, 1879, p. 166. 
SiLTisTiu, F. Dispense di Entomologie Agraria, 1911, p. S2, 

NapiioptraTi nibriionans Rafioaot. 

(Pear Fruit Borer. Pyialidie; Lepidoptera.) 

Bott: Fear. 

Injury: Destroys yearly 30 to 40 per cent of fruit. 

Deieription and bioioffy: Adult, wing expanse 25 mm. Forewing grayisb brown to 
grayish black, croaaed by two equidistant irregularly pinnated grayish-bordered 
black Unee; outer margin and baal half much deeper in color; hindwing dark gray; 
thorax colored like foiewing, abdomen paler. Two brooded; first occurs in July, 
second in September and October. Pupa, deep reddish brown. Fupat«s in core of 




maoh enlarged hoii; 



fruit. Larva, length 20 mm,; spindle-shaped, color pinkish, brown; attacks core of 
fruit. Stage lasts three weeks or more. £lgg», deposited on lower surface of twigs, 
about 20 in a mass, covered by a wbit« silk web. 

IHstribution: Japan. 
Matsumuka, M. U. S. Dept. Agric, Div. Ent., Bui. 10, 1898, p. 38. 



Daarnaoia prrl Boucbfi. 
(Fear Leaf -Curling Midge. Itomdid{B{C6Cidamyiidfe]; Dipten 



EoH: Pear. 

Injury: Bolls edges of leaves. 

DetcripHon and biology: Adult, length 2 mm. Brown, with limpid winga and tawny 
palpi. Occurs in siting. Pupates in the soil. Whitish maggots. 

IfUtribution: Europe. 
Theobald, F. V. Insect Pests of Fruit, 1909, p. 350. 
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Janus comprassus Fabricius. 

(The Bud-stinger. Tenthredinidae; Hymenoptera.) 

Host: Pear. 

Injury: Hollows out medullary canal in twigs. 

Description and biology: Adult male, length 7 nun.; color black, with a transverse 
yellow band on thorax; abdomen entirely yellow; female 8 mm.; blackish, with three 
yellow spots on thorax and circle of red on abdomen. Occurs in May. One genera- 
tion. Pupates in spring in gallery in shoot. LarvOy length 6 mm.; white; makes 
gallery in twig. Winters in this stage in lower part of gallery. Eggs placed in buds. 

IHgtribution: Europe. 

Gbnaux, G. Entomologie et Parasitologie Agricoles, 1904, p. 304. 
MunLLOT, L. Les Insectes Nuisibles, 1891, p. 189. 

Pamphlllus flavlventito Retz. 

(Social Pear Sawfly. Tenthredioidee; Hymenoptera.) 

Hosts: Pear, plum, cherry, white thorn, and other rosaceous plants. 

Injury: Considerable damage. Strips foliage from trees. 

Description and biology: Adult, female, black; antennae and legs yellowish; abdo- 
men tawny at apex, with yellow triangular mark on sides of segments; ventrally 
bands of yellow; male, abdomen reddish yellow from second segment to apex; lower 
part of head yellow; wing expanse 8-12 mm. Pupates in cocoon in soil. Larva, 
length 25 mm.; orange yellow; head black; two black spots on second segment; has 
no prologs; spins tent over leaves on which it feeds; winters in cocoon; may suspend 
development and remain in soil over a second winter. Eggs are deposited on under 
mirface of leaves in groups of 30 to 60. Incubation requires 6 or 7 days. 

Distribution: Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 338. 

IMPORTANT PEAR INSECTS. 

HEMIPTERA. 
Coecldn. 

Armored— 

AtpidUttua (Dioipidiotut) africanus Marlatt; Africa. 
:^A»pidi4tttt8 (Aonidia) lauri Bonch6; Germany. 
:l\f:A»pidiotU8 (Diaspidiohu) oHrexformU Curtis; Em'ope, Canada. 

A»pidiotu» peetinatut LIndinger; South Africa. 

Atpidiotut (DiMpiiiotui) pyri Llchtenstein; France, Switzerland. 
Hcl>ia«pfo pentagona Targloni-Tozzetti; Soath Africa, Australia, Italy. 

DiatpU pyri Colv^; Spain, Germany. 

Diaspit tantali Maskell; New Zealand. 

Diatpit 9^[uamosu8 Newstead and Theobald; Great Britain. 
:i\f:Epldiaspi8 pirioola Del Gaercio; Germany, Italy, France, Russia. 

Parlatoria cdUarUMna Berlese and Leonardi; Spain, Victoria, New South Wales. 

Parlatoria pyri Marlatt; China. 
Unarmored— 

CeropiatUt ruberu Maskell; Australia, Hawaii, Japan. 
^Lecanium bUubereuUUum Targloni-Tozzetti; England, France, Sweden, Italy, Germany. 

Lecaninm caprex Linnaeus; Europe, Nova Scotia. 

Lecanium eoryU Linnaeus; Europe, Algeria. 

Lecanium glandi Kuwana; Japan. 

Lecanmm kunoentis Kuwana; China. 

Leeanium rugosum Signoret; France, Germany. 

Lecanium UUx Linnseus; Europe. 

Lecanium vini Bouch^; Europe. 

COLEOPTERA. 
BuprastldsD. 

^Agrihu HntMtus Olivier; Europe; introduced into United States; borer. 

Ceiaiiibyeidae. 

Cerambyx scopolii Fuessly; Europe; borer. 
LUfpue neM4)su8 Linnseus; Europe; borer. 
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CurcultonkUB. 

Magdalis cerasi Lixmseus; Europe; bores in branches. 

AfUkonomus pomorum Linmeos; Europe; bud weevil. (See Apple.) 

Anthonomtu pedieulariut Linnaeus, A. pyri Boheman, and A. tpinotiu Redtenbioer: Kuru;»«:: ^ 1 1 

weevils. 
Leptops hopei Schonherr; Victoria. (See Apple.) 

Scolytidn. 

Scolytus pruni Ratseburg; Europe. (See Plum.) 
Taphrorychus bieolor Herbst; Europe;^ galleries in trees. 

LEPIDOPTERA. 
Lasloeainpld». 

Oastropacha qwreifclia Linnaeus. (See Fruit.) 

Geomelrtdn. 

Aniiopteryx aactHaria Schlffermiller. (See Forests.) 

CossldsD. 

Costus trittis Dru.; Africa. (See Apple.) 

TortrleidsB. 

Capua angtutiorana Ha worth; Europe, Asia, Africa. (See Apricot.) 

HYMENOPTERA. 
TenthredlnJdae. • 

Priophortu padi Linneeus; Europe. (See Plum.) 

DIPTERA. 
Trypetldie. 

Anastrepha fraterctUut Wiedemann. (See Fruit.) 

Ceratitis capitata Wiedemann. (See Fruit.) 

Itontdldae. 

?ic Contarinia pyrivora Riley; Europe, North America; gall midge. 

PERSIMMON. 

(Diospyros spp . Family Ebenacese . ) 
Fruit trees of the tropics, of which several species are cultivated in this country. 

IMPORTANT PERSIMMON INSECTS. 

HEMIPTERA. 
Coccldie. 

Armored— 

Aipidiotus {Aonidia) ebeni Leonardi; Ceylon. 
Unarmored — 

Ceroplastes rubena Maskell; Japan; Diospyros kaki. 

Coccus bicruciatus Green; Ceylon; Diospyros ebenum. 

Pheiacoccus pergandei Cockerell; Japan; Diospyros kaki. 

DIPTERA. 
Trypetldse. 

A nastrepha fraterculus Wiedemann, attacks Diospyros kaki, the Japanese persimmon. (See Fruit.) 
Ceratitis capitata Wiedemann, attacks Diospyros kaki. (See Fruit.) 

LEPIDOPTERA. 
Cosm opterygldse. 

Kakivoria flavD/asciita Nagano; Japan; injures fruit. 

PINE. 

{Pinus spp . Family Pinacese . ) 

Evergreen resiniferous trees distributed throughout the northern hemisphere; in 
the tropical and subtropical regions they are confined to the mountains. They are 
very valuable timber trees and many of them yield turpentine, tar, pitch from the 
trunk, and medicinal oils from the leaves and young shoots. Edible seeds are pro- 
duced by some. For convenience the insect pests are arranged under Conifers. 
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PINEAPPLE. 

{Ananas sativus. Family Bromeliacese.) 

A plant indigenous to America but now cultivated in Hawaii and other part?' tf 

the world. 

imPOBTANT PINEAPPLE INSECTS. 

HEMIPTERA. 
Cocci d». 

Armored— 

Aspidiotus ( Targionia) broinelix Leonardi; England, Seychelles. 
Unarm ored— 

PseudoeoccusaJMnassx Kmwoda; Japan. 

Pseudococcus brevipes Cockerell; Jamaica, Antigua, Dominica. 

PseudococeusbroTnelmHaach^; Hawaii. 

LEPIDOPTERA. 
Tlneidae. 

Ereunais flavistrUUa Walsingham; Hawaii. (See Sugar caoe.) 

DIPTERA. 
Xrypetldse. 

CeratUis eapitata Wiedemsinn. (See Fniit.) 

Dacu9 xanthodes Broun. (See Fruit.) 

COLEOPTERA. 
Calandrfdae. 

MetaminuA ritehiei Marshall; Jamaica. (Bull. Ent. Res., vol. 7, p. 197.) 

PISTACHIO. 

(Pistacia vera^ etc. Family AnacardiacesB.) 
A nut-bearing tree of Asia and Europe, cultivated in California. 

IMPORTANT PISTACHIO INSECTS. 

HEMIPTERA. 
Coccldte. 

Armored— 

Diaspis gennadii Leonardi; Greece, Italy. 

Leucaspis pistacise Lindinger; Cyprus; Pistacia lentiscus. 
Unarmored — 

Ceroplastes rusci Linnaeus; Pistacia lentiscus, P. terebinthus. 

PLANE TREE; BUTTONWOOD; SYCAMORE. 

(Platanus spp. Family Platanaceae.) 

Ornamental deciduous trees of America, Europe, and Asia, valued for their dense 
shade. 

IMPORTANT SYCAMORE INSECTS. 

COLEOPTERA. 
Anobttdse. 

Xestobium rufovillosum DoOeer; England; bores in wood of old-standing trees. 

Scarabeidse. 

MeMonthi hippocastani Fabricius aad M. melolontha Linnaeus, Europe; larvae injure roots of seedlings. 

Cerambycidse. 

jEolesthes sirta Solsky; India; bores in trunks of Platanus orientalis. 

fpldse. 

A nis jndru s dispjr Fahricms; Germany; ambrosia bsetle. 

LITERATURE. 

Lindinger, L. Die Schildlause (CoccidaR), 1912. 

N(J33LIN, O. Leitfaden der Forstinsektenkimde, 2d ed., 1913. 

TiESS, R. Der Forstschutz, 1900, vol. 2. 

STEBniNG, E. P. Indian Forest Insects, Coleoptera, 1914. 
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PLANTAIN. 

(See Banana.) 

PLUM; CHEBRT; PRUNE. 

(PruniLs spp. Family Rosaceae.) 

Deciduous trees of the northern hemisphere, with showy flowers and delicious 
fruits, of which many horticultural varieties are cultivated in this country. 

A. BETTER KNOWN PLUM INSECTS UKELT TO BE IMPORTED. 

9|c EnopliyeB spp. 
(Plum Blister Mites. Eriophyidae; Acarina.) 

Species: >|<-E. phloeocoptes Nalepa; Europe, North America; Prunus domestirxi, P. 
irmtitia^ P. spinoaa. E. gimilis Nalepa; Europe; Prunus armeniaca, P, chamseceroaui^ P. 
domestica, P. inaititiaf P. spinosa. >|<-E. padi Nalepa; Europe, North America; Prumis 
padus, P. domestica, P. spinosa. 

Injury: Form different kinds of blister galls on plum trees and are quite injurious. 
These four-legged blister mites are so small that they are easily transported on niursery 
stock, hence the wide distribution. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 125-127. 

Psylla prunl Soopoli. 
(The Plum Psylla. Psyllidse; Hemiptera.) 

Hosts: Plum, Prunus spinosa] P. insititia. 

Injury: Not at present an important pest. 

Description and biology: Adult, thorax marked with red and brown; abdomen with 
broad brown bands on sides and back; wings dark brown. Development and gen- 
erations similar to P. pyrisuga. (See Pear.) 

Distribution: Europe, Siberia. 

Henchel, G. a. 0. Die Schadlichen Forst- und Obstbaum-Insekten, 1895, p. 490. 

Peltophora pedlcillata Kirby. 
(The Cherry Bug. Pentatomidae; Hemiptera.) 

Hosts: Cherry; strong-scented flowering shrubs; wild fig. 

Injury: Probably not at present important. 

Description and biology: Adult, about 12 mm. long; bright metallic green in color 
with black spots on dorsum. The greater part of ventral surface, edges of thorax, 
and two blotches at base of scutellum bright coral red. 

Distribution: Australia (New South Wales to North Queensland). 

Froqqatt, W. W. Australian Insects, 1907, p. 327. 

Diphucephala colaspidoides Gyllenhal. 
(The Cherry Green Beetle. Scarabeeidse; Coleoptera.) 

Hosts: Cherry and other fruit trees; shrubs. 

Injury: Very serious at times. Defoliation by adults. 

Description and biology: Adult, length 8 mm.; metallic green; smooth; elytra 
deeply marked with punctured striae. Damage done in this stage. Larva feeds on 
roots of various plants. Not of economic importance. (See plate xxxni.) 

Distribution: Southern Australia. 
French, C. Handbook of Destructive Insects of Victoria, 1893, pt. 2, p. 27. 
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(Twig Cutter. Bhynchitid«e; Coleopteta.) 

Host: Apple. 

Injury: Cuts off apple shixitH. Only nursery stock and bush trees attacked. 

Dacriplion and liology: Adult, lei^ 3-1 mm.; deep blue, shiny, clothed with 
long, upright fuscoua pubeecence; antennK, legs, and roetrum black; elytra, with 
deep punctured atriie. Appear in epring and feed on leaves. Pupatt in soil. Larvm 
white, feed about a month, then enter 
soil. Egg» placed eingly in soft shoots 
2 to 4 inchee from tips. Shoots cut off 
below place of ovipoeition. (See text 
6g. 80.) 

Distribution: Europe. 
Theobald, F. V. Insect Peeta of Pruit, 

1909, p. 117. 

RtkyncUlcs cnprcua Linnieua. 

(Plum Borer. Bhynchitidfe; 

Coleoptera.) 

HoiU: Plum, prune, cherry, 

Injwn/: Attacks young fruit. 

Deaeription and biology: Adult, length 
3-4 mm., color bronze-copper. Occurs 
in Mrtumn, hibernates in this stage and 
reappears in early spring. Pupate* in 
gronnd. Lama develops in fruit, causing 
it to fall. Egga are placed singly in 
young fruit at base of peduncle. (See 
text fig. 81.) 

Distribution: Europe. 
Henscbel, G. a. O, Die SchSdlichen 

Forst- und ObBtbaum-InBekten, 1895, 

p. 81. 

Braehyrhlnua Ivvlcatus Fabiiclui (OUoihrncbus). 

(Brachyrhiuidee; Coleoptera.) 
Bott: Plum. 

Injtay: To buds and young twigs. 

Deteriptvm and bioiogy: Adult, loi^h 6-6.5 mm.; black, shining, without hain; 
neck-ehield rather flat, disk punctured; wing covers finely furrowed. 

DiitrihiilioTi,: Middle Europe. 
Henschbi,, G. a. O. Die Schadlichen Forst- und Obstbaum-Insekten, 1895, p, 109. 
Macdalli annlgeta Geoflroj. 

(Plum Stem Piercer. Curculionidffi; Coleoptera.) 

Host: Hum, 

Injury: To twigs and foliage. 

Description and biology: Adult, length 3.5-4,5 mm.; color, dull black; neck shield 
with thom-Hke proiectiona near fore margin, 4-comered, hardly aa wide aa long, 
finely punctate; elytra strigose punctate, space between punctationa flat; beak shorter 
than neck shield. Adult attacks leaves. Larva develops in twig. Pupates in 
burrow. 

Dittrilnilion: Europe. 

., G. A. 0, Die Schadlichen Forst- und Obstbaum-Insekten: 1895, p, 94. 
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CuKullo ccrmsonim Hsrbat (BalanlDui). 

(Cherry Weevil. CurculionidBe; Coleoptera.) 
Ho%t: Cherry. 
Injury: To fruit. 

Deaaiption and biology: Adult, length 3-3.5 mm.; color clear browniBh red; eyea 
black; prothorax and ventr&l surface covered with goldeo hatrlike scales. Larva 
eats out cherry pit. Pupation takes place in pit. 

DistribiUion: Gennany. 
Henbchel, G. A. 0. Die Schadlichen Forat- und ObBtbaum-Ineekten, 1895, p. 91. 
Anthontimua rectlnMlrte LionEeus. 
(Curculionidee; Coleoptera.) 
Hnils: ( hoiry and other fruits. 
Injury: .\ttack8 the fruit. 




bant iRhj/iKMU) cMpieiu): Adultandlnlmy. (Hensclwl,) 



Description and biology: Larva feede on seeds, preventing fruit from ripenii^. 
Eggs are deposited in young fruit. 

IHslribution: Europe. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d. ed., 1913, vol. 3, p. 556. 
Scolytus asslmllls BoheniHD. 

(Scolytidffi; Coleoptera.) 
Host: Plum. ■ 

Injury: Attacks bark and sapwood. Very destructive. 
Description: Habits similar to S. rugulosus. 
Distribution: Argentina. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 572. 
Scolylua prunl Ratieburg. 

fficolyticiffi; Coleoptera.) 



Hosts: Plum, pear, apple. 

Injury: Destroys many trees, makes gi 
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Detcription and biology: Adult, length 4 mm.; head and thorax black, elytra chest- 
nut. Appears m June {Fiance}. Pupatei in spring. Larval galleries perpendicular 
to maternal gallery. Egg> deposited in gallery under bark ot weakened trees. 

Distriiuticm,: Europe. 
MoNTHLOT, L. Lea Insectes Nuisiblefl, 1891, p. 168. 
GuBNAVx, G. Entomologie et Parasitalogie Agricoles, 1904, p. 340. 
Coleophon aaatlpenuella Hilbner. 
(Cherry Tree Case-Bearer. Elachietid*; Lepidoptera.) 
Hosts: Cherry, apple, sloe. 

Injury: Serious attacks at intervals of » few years; feeds on buds and early foliage. 
Degcription andbiologif: Adult, wing expanse 12 mm.; forewings creamy white with 

scattered fuscous scales 
noticeable toward tips, 
fringe white; hind wings 
dusky, with long gray 
fringes. Occurs July to 
August. Pupa pale 
brown in color; pupation 
takes place in its case; 
period 3 ot 4 weeks. 
Larva, length 12 nun,; 
reddish brown to orange 
with dark-brown shiny 
head. Larval case pis- 
tol-shaped, dark brown 
to black, with white 
border around mouth. 
Larvse may be found 
from August through the winter until June. Eggi are deposited on under aide of leaf, 
hatching in 2 or 3 weeks. 

Distributwn: Europe. 
Theobald, P. V. Insect Pests of Fruit, 1909, p. 195. 

ArcyreathlB epbJppella Fsbrkiua. 

(Hyponoraeutidse; Lepidoptera.) 

Hosts: Cherry, plum, hazel. 

Injury: Not seriously destructive. 

Darriptvm and biology: Adult, wing expanse 12 mm.; forewings ocherous brown, 
inner margin white, interrupted beyond middle by dark-brown spot, which can be 
traced across the wiugs as an oblique fascia terminating in the costa. Lama feeds 
on shoots, leaf, and blossom buds. 

Distribution: Europe. 
THEOBAtn, F. V. Insect Pests of Fruit, ]909, p. 193. 
ArcyicathiB nlttdella Fabrtdus. 
(Cherry Fruit Moth. Hyponomeutidse; Lepidoptera.) 

Hosts: Cherry, hawthorn. 

Injury: Seldom serious. Attack fruit just after it has set. 

Description and biology: Adult, wing expanse 11 mm.; forewings light brown, with 
white or cream colored inner matins; in middle there h a fascia of deeper brown color 
which terminates in tip of wings. Occurs in May (Stainton). ("oraon dense and white; 
pupal period about 15 days. Larva light green ; head, first thoracic segment and legs 
brown. Eggs placed on shoots near (lower bud. Overwinters in egg stage. (See 
text fig. 82,) 

Distribution: England, 
Theobald, F. V. Insect Pests of Frnif , 1909, p. 192. 
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Xrlbu omlUioplu Rott. 

(Gray Plum Owlet Moth. Noctuidfe; Lepidopt«».) 
Hott: Plum. 
Ir^ury: Defoliittion. 

Deteriplion and biology: Adult, forewing 15-17 mm. long; grayieh white mixed 
with weak browniah. Occura Aupiat and September {Germany). PvpaUt is July 
in earth. Larva 33 mm. long; blue-green in color, marked with wliit« epotsi tbree 
white dcoval lines; head whitish green. OverwinteiB as egg. 

Dittribution: Europe. 
Hbkschbl, G. a. 0. Die Schadlichen Foi«t- imd Obstbaum-InBekten, 1895, p. 361. 
XrUna MMla Rott. 
(Brown Plum Owlet Uoth. Noctuideei I«pidopt«ra.) 
SotU: Plum, elm, linden. 
Injury: Defoliation. 

DetaipUon and bioiogy: Adult, forewing 17-20 mm. long; brown with a mixture of 

gray or rose color. Occurs August and September (Germany). PupaUt in earth. 

Larva length 33 mm.; color apple-green; marked with 

white spots and a broad white dorsal stripe ; head shining 

green. Overwinters as egg.' 

DxttribuHon: Europe. 
Henschel, G. A. 0. Die Sch&dlichen Forst- tmd 
Obetbaum-Insekten, 1895, p. 361. 

LaapeyiMla tunabrana Treltschlie. 
(Red Plum Maggot. Tortriddte; Lepidopteia.) 
Hott; Plum. 

Injury: Attacks fruit; damage not eaay ta detect. 
"Caterpillar plentifnl in plum pies." (Stainton.) 

DeKription and biology: Adult, wing expanse about 12 

mm.; forewings prnplish gray, clouded with smoky gray; 

at anal angle is an indistinct, ocellated patch, edged with 

pale gray and incloeii^ four black dote. PupaUa in 

whitish cocoon under rough bark or d^brisin spring, Ptipa 

Fio,83.-R*dpiummaggot(io^ amber color. L«nfa,lengthl5mm.,che8tntitred incolor. 

larva inimit. (Henschel.) withaides yellowish or entirely deep red. £??«, placed at 

base of fruit stalk, hatching in 10 days. (See text fig. 83.) 

Distribution: Europe, Asia Minor. 

Theobald, F. V. Insect Peata of Fruit, 1909, p. 363. 

Laspcrreala woebetlana Schlflanoillcr. 
(Bark Tortrix. Tortricidte; Lepidoptera.) 
Hoit: Prunui ap. and other fruits. 
Irtjwry: Injury to bark. 

Description and biology: Adatt, wing expanse 16 mm., forewing dark brown, with 
rusty-yellow and lead^Tay oblique lines; five white notches on tore margin, and a 
twisted lead line from the notches to the eye spot; speculum on a msty-yellow ground, 
marked with black. Two broods, first May and June; second August and September 
(Germany). Pupa chestnut brown, pupates in larval gallery. Larva length 9 mm.; 
dirty green, red-headed, sparsely hairy. Feeds in galleries in bark; betrayed by 
masses of frass hanging out of air holes. £!ggs placed in crevices in bark. 

Distjxbution: P^urope, 
SOBAUEE, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 283. 



Plate XXXlll. 




A Destructive Cherbv Insect. 

The cherry grpcn beetle (Dit^Hctphala colaapidoidta): Adult, larva and injufy 



Plate XXXIV. 



The Cherry Borer. 
Tbe cberry borer ( Cirplop'Wi' rnilfntula): Uotb, larva, pupa, ar 



Plate XXXV. 




A Poplar Borer. 

Topbabonri^oleiOienanay. Fio.l.— Eggs, Fio. 2.— Empty ege. Fios. 3, 4, 5,— Larval stages. 
H 8. T.— Pup*. Fio. S.— Male. Fro. B.— FemSles, (Stebbing.) 



Potato Weevil. Rhigopsidius tucumanus Helleb. (Piehce.1 
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CryptophaKa unlptinetata Donovaa. 
(The Cherry Borer. Xyloryctidse; Lepidoptera.) 

HobU: Cherry, peach, honeysuckle. 

Injury: Very serious. Makes shallow tunnels in branches of trees. 

Description and biology: Adult, wing expanse 37 mm.; a white satiny moth; front 
of head, antennas, and a dot on forewings, black. Larva^ length, 50 mm. ; pinkish 
white, hairy; covers entrance to burrow with silken web in which collects the sawdust- 
like excrement. (See plate xxxrv.) 

Distribution: Australia. 

French, C. Handbook of Destructive Insects of Victoria, 1891, pt. 1, p. 113. 
Froggatt, W. W. Australian Insects, 1907, p. 277. 

Olethreutes pruniana Hilbner. 

(Plum Bud-moth. Tortricidse; Lepidoptera.) 

Host: Prunussp. 

Injury: To buds and shoots. 

Description and biology: Adult y forewing 7-8 mm. ; from middle of fore margin to 
inner angle, bluish black, mixed with brownish black; border third golden white 
clouded with brownish gray; apical point deep black; palpi grayish black; occurs 
June and July (Germany). Pupates in grass, or between leaves sewed together, 
during latter part of May. Larva, length 20 mm.; greenish yellow, head white, 
divided thoracic shield and anal lobes shining black; feeds in shoots and developing 
leaves drawn together; occurs in spring imtil middle of May. Eggs placed singly on 
buds. Overwinters in e^ stage. 

Distribution: Europe. 

Henschel, G. a. 0. Die Schadlichen Forst- und Obstbaum-Insekten, 1895, p. 418. 
MoNTiLLOT, L. Les Insectes Nuisibles, 1891, p. 176. 

Hoiilocaiupa f ulvicomis Panzer. 
(Plum Fruit Sawfly. Tenthredinidae ; Hymenoptera.) 

Host: Plum. . ***> 

Injury: Frequently causes considerable damage. Attacks fruit and eats out 
interior. Causes fruit to fall. 

Description and biology: Adult, wing expanse less than 8 mm.; color black, with 
yellow, yellowish-red or reddish-brown legs. Pupates in soil in brownish cocoon. 
Larva, length 12 mm.; creamy- white, sometimes sUghtly pinkish; head brovvn; 
caudal end somewhat attenuated and slightly curved. Eggs minute, greenish white 
and transparent; placed in unopened blossom; hatch in a few days. (See text, 
fig. 84.) 

Distribution: England, Europe. 

Theobald, F. V. Insect Pests of Fruit, 1909, p. 376. 

Propborus padi Linnaeus. 

(Plum Leaf Sawfly. Tenthredinidae; Hymenoptera.) 

Hosts: Plum, pear, hawthorn, bramble, mountain ash, birch. 

Injunj: Important. Defoliation. 

Description and biology: Adult, female, color mainly black; thorax shiny, covered 
with grayish brown and two dull white spots; abdomen with scattered, pale, very 
fine hairs; legs white, except middle of femora, apex of tibia and posterior tarsus, 

55266— 17 12 
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which are black. Two broodB, frequently three. First brood occvre in May, second 
bout middle of June, (England.) Active during warmest part of day. Papi 
ale %t».y. Pupitea in ground: period 9 to 12 diyj. Lvoa, groan or grayish greea, 
with i!m>?t whits aidsi; hsiii u3U:i'.ly pi'.o dull orin^a brown. Larval ataje of first 
broil Ia«t9 3 wse'ij; second brood overwinter in eoil. Ejg» are placed on under 
urface of leaves. lacubation requires 8 days. (See text fig. 85.) 

Distribution: England, Europe. 
1iii:i.^ii,] ,\. Iri«t Idtf'cf Iivil, l!(f,p. 372. 




leplumtrultsawfly (fioplmoiniw/ujrimrBii): Adult.larva, andiniury, (Ent.TidsV.) 
B. OTHEB IMPOBTANT PLCH AND CHBRBS INSECTS. 

HEMIPTERA. 



P. nrmenlata, P. Isaiacenum. 

fuufania pSTos Uaskell; Jspnn: pruniu nrotM. 
tKaniim ceroji GoethB; Germany, England; PruntM cerntd*. 
LfMBiuin iMTiMOrUFB Cockerell: Japan; PruTtua ceronii. 

£?;niu-nc)ryi( LlniiBjs; Europe; J'runai cermw, P.aimcniaci. P. asiwa. P.iansesliai, P.ituilUiti 
P. Itturxaaiiu. P. padua, P. ipiikno. 
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Cocc idK— Continued. 
Unarraored— Continued. 
tjciiWU'B rujomin Sljaoret; Franta, Germany; Pruntu cenuiu. 
twiBlutn pmmulri Fonsojlombei plum, peach (see pi. iv, flg. 3). 
Pa^DiBifii iualM Iaoibis; Daamirt, Eajland, Sirttierland; pranui ce 
domtilica. 

LrsnldiB. 

jV»j!ui mnitar Bjrjfoth; Australia; plum and cheny. (See Fruit.) 
COLEOPTERA. 
[CB, West Indies. (See Citrus.) 

Europe; boras In Pratuti tpiaoia. 
Cerambyclda. 

Saptria Mslorli Linnxu: 
Europe; borer in clkerr 



Leptopi iopti Schonben'; Vic- 
toria. (See Apple.) 

Haidalit carbmuria Unnceus; 
Europe; plum. (See Birch.) 

Hagdalti cerati Linnsus, and 
AT pruni Unnffius; Europe; 
bora onder baft of cherry 
and plum. 

Ouratllo htrhtlf Oemmlnger 
{aoU«f«u.); Eu: 
breeds in trult ol cherir 

Ctaealto nMdtu Oyllenhal 
(Sulanjnui); Europe; breeds 
ip fruit ot plum. 

Antlioiwmut ilruparum Lin- 
nteua; Euii^; breeds In 
buds at plum and cherry. 

Sroiylui mall Bechsl; Europe; 
bores in trunk and branches 

LEPIDOPTERA. 
Noctntdn. 

Diloha txmleiKtphala Lln- 

cherry. (BeeApple.) 
Xyloryctllffi. 

Orpptophaga vnipunclata 



Oeometrldie. 

Bibernia rupicaprarla Hilbner; Europe. (See Fruit.) 

An(jopier|irie«ci*tono8ohiffBrniill6r; Europe. (See ForeBI 

flliloshirforiiuCl.; Europe: deloliator. 

Ci'jmiiolia iwrwfa Hilboer, and C. ftrumow Llnnspoa; Ei 
Laiiocamptdie. 

Oialropacha Tinrri/olia l.innEPus; Europe. (See Fruit.) 
LymanlMMn. 

Tffa onorloiiiifj Walker; Australia; cherry. (See Fruit.) 
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Hyponoineutld»« 

^Hyponomeuta malinetttu Zeller and )fcH^. paddhu Lizmstu; Europe; introduced in United States; 

cherry. (See Apple.) 

^Argyresihia eonjugella Zeller; Europe, British Columbia, Japan; attacks fruit of cherry and plmn. 

(See Apple.) 

HYMENOPTBRA. 
Tentliredliild«B. 

PamphiUtu flavivefUrit Rett.; Europe. (See Pear.) 

Hoploeampa nUilicornis Panzer, sawfly; mines in fruit; Europe. 

DIPTERA. 
Trypeddae. 

CeratUit capUata Wiedemann, attacks fruit of Pruntu cerattu. (See Fruit.) 
AfuutrephafraUreulu9 Wiedemann, attacks Japanese plum. (See Fruit.) 
Anastrepha ludens Loew.; Mexico. (See Fruit.) 

POMEGRANATE. 

^ (Punica granatum. Family Lythracese.) 

A fruit-bearing tree of Asia, extensively cultivated throughout the world. Propa- 
gated by cuttings and seed. 

IMPORTANT POMEGRANATE INSECTS. 

LEPIDOPTERA. 
L^eaenidse. 

Vhraehola ijuocratet Fabricius; India; bores in fruit. (See Fruit.) 

Virachola livia Klug, the pomegranate butterfly; Egypt; larve attaclrs fruit (Gough, L. H.: The 

Agric. Joum. Egypt, vol. 3, 1914, p. 105, pi. 8, figs. 5-7.) 

Pyralidse. 

CrypUMabes ffnididla Miller; Egypt; breeds in fruit (Oough, 1. c, p. 104). 

POPLAR; ASPEN; COTTONWOOD. 

{Populu8 spp. Family Salicacese.) 

Soft- wooded trees of the Northern Hemisphere, often used in landscape gardening. 

A. BETTER KNOWN POPLAR INSECTS LIKELY TO BE IMPORTED. 

Saperda spp. 
(Poplar Borers. Cerambycidse; Coleoptera.) 

S pedes: S. carcharias Linnaeus, poplar borer; Europe; poplar, willow, aspen. S. 
populnea LinnsBus, aspen borer; Europe, Siberia, United States Pacific coast; aspen, 
poplar, willow. S. scalaris Linnseus; Europe; aspen, walnut, cherry, apple, beech. 

Injury: The first two are very injurious species. 

Biology: The egg is laid in the bark and the larva first bores in the bark but later 
goes into the wood. It pupates in the larval tunnel. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 505, 506. 

TrochUlum spp. 
(Hornet Moths. Sesiidse; Lepidoptera.) 

Species: T. apiformis Clerck; Europe; poplar (Populus nigraj P. canadensis); aspen 
(Populus tremula L.); ash. T. amnaiiaeforTne; India; Popuhis euphratica. 

Injury: Bore in wood. 

Description and biology: Moths clear winged, wasplike in appearance. Larva bores 
in wood. Pupates in cell of frass near exterior. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 327. 
NtJssLiN, Otto. Leitfaden der Forstinsectenkunde, 2d ed., 1913, pp. 317, 318, fig. 

269, a. 
Stebbing, E. P. Manual Forest Zoology India, 1908, pp. 124, 125, fig. 255. 
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B. OTHER IMPORTANT POPLAR INSECTS. 

HEMIPTERA. 
Aplildidfle. 

Pemphigus buraarhu Lixmseus; Europe; foliage. 

Pemphifftu immunU and P. napaew; India; attacks the twigs of Popuhu euphratica and P. tremula. 

Pemphigus fUaginis Fonsc. {martupiaUs Koch); Europe; forms pocket-shaped galls on the midrib of 

leaves of poplar. 
Pemphigus veticaUs Eoch; Europe; foliage of Piypulus aJba. 
Asiphum tremulx De Geer; Europe; attacks young shoots, leaves and petioles of aspen {Populus 

tremula). 

Coccidse. 

Armored — 

Chionaspis saticis Linnsus; Europe; Populus bdUamiferaj P. mgnilifera, P. nigra, P. tremula. 

Orypihemichionaspis africana Newstead; Egypt. 
Unarmored — 

Ceropiastes rusci Linnseus; Italy. 

Pulvinaria hetulse Linneeus; Europe; Populus alba, P. nigra, P. tremula. 

Lecanium coryli Linneeus; Europe; Populus aWa, P. tremula, P. virginiana. 

Lecanium ciliatum 'Dquglas; Europe; Populus aWa, P. tremula. 

COLEOPTERA. 
Anobiidse. 

Ptilinus fuscus Oeoflroy; Europe; bores in dead wood of standing living trees. 

Buprestidse. 

^Agrilus vMdis Linnaeus (see Oak) and il. sexguttatus Brahm.; Europe, bore in bark and branches of 
poplars and aspens. 
Capnodis miliaris Klug; Iijidia; bores in Populus euphratica. 
Pcecilonota variolosa Paykuil; Europe; bores in bark of poplar and aspen. 
Melanophila picta Pallas; South Europe, Algeria; bores in wood of young poplars. 

% 

Scarabseldn. 

AmphimdUon solstiti^lis Linnseus; Europe; larvee attack roots of small plants. 

Melolontha hippocastani Fabricius and M. meloUmtha Linnseus; Europe; larvse attack roots of seedlings. 

Cerambycidse. 

jEolesihes sarta Solsky; India; bores in Populus aWa and P. euphratica. (See pi. XX^V.) 
Lamia tertor Linnaeus; Europe; bores in bark and larger cuttings of poplar and aspen. 
Saperdacarcharias Linneeus, <9. «cafort« Linn^ffius and ^ S. populnea, Linneeus; Europe; bore in branches 

and trunk. The latter occurs on our Pacific Coast. (See text fig. 86.) 
Xylotrechus rusticus Linneeus; Riissia; bores in bark and sap wood. 
PurpurHscenus wactuinrui I/evrat; Baluchistan; bores in Populus ciliata. 

CbrysomelldsB. 

^Phyllodecta viteUinx Linneeus; Europe, America; leaf beetle. (See Willow.) 
Crepidodera aurata Marsham; Europe; leaf beetle on Populus laurifolia and P. alba. (See Willow.) 

CiireuUonldse. 

Orchestes sdUcis Linneeus; Europe; mines the leaves. 

Orchestes populi Fabricius; Europe; mines the leaves of Populus nigra and P. dilatata. 
•:^ Cryptorhynchus lapathi Linneeus; Europe, Eastern United States; breeds in the stems and twigs. 

Ipldse. 

Xyleborus cryptophagtis Ratzeburg; Germany; ambrosia beetle of poplar and aspen. 

LEPIDOPTERA. 
Cossidse. 

Cossus cossus Linneeus, goat moth; Europe; bores in wood. (See Willow.) 

:'if:Zeuzera pyrina Linneeus; Europe; bores in wood. (See Horse-chestnut.) 

Geometridse. 

Hibernia aurantiaria Esp., H. defoliaria Linneeus and H. marginaria Borckh.; Europe; defoliators. 

Lasiocampldse. 

Eriogaster lanestris Linneeus. and Malacosoma neustria Linneeus; Europe; defoliatora. 

Lyman trlidse. 

:^ Euproctis chrysorrhoMLliiansdus, ^K-Z/ymantriamonocAa Linneeus, ^i^Porthetria dwpar Linneeus, Por<ft««fa 
similis Fuessly, Stilpnotia salicis Linneeus; Europe; defoliators. (See Forest defoliators.) 

SesUdse. 

Sciopteron tabaniformis Rott.; Europe; boreb in base of trunk: 



A MANUAL OF DANGEKOUS INSECTS. 
HTMENOPTBHA. 



Ktmatai ( Cram) lepleiiMenQUt LlmueiB uid TrtMacampui viniaeUt FtUai; Earope; s 



DIPTERA. 
Itonldldie (CcOdamylldK). 

Rtiabdophaga taUdperda DiiTour; Europe; attacks Pojml'n alia. (Ste Wfllon*.) 
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LITBBATURE. 

SoBAUEB, p. Handbuch der FflanEeaakrankheiteny 3d ed., 1913, vol. 3. 
KDssuN, O. LeitfBden d«r Fontinsektenkmide, ad ed., 1913. 
Bess, R. D«r Fontschutz, 1898, 1900. 
Stebbino, E. p. Indian Forest Insects. Coleoptera, 1914. 
Baboaqu, p. Bassegns Biologica Rincofori £uroi>ei, 1883-1887. 
LiNDiNOEB, L. Die Schildliiuse (Ck)ocids), 1912. 

POTATO. 

{Solanum tuberosum Linnaeus. Family Solanacese.) 

Although we grow many potatoes in the United States there has been a very large 
importation trade with other countries. Owing to the danger of introducing certain 
diseases especially, the Federal Horticultural Board has placed restrictions on the im- 
portation of potatoes. There are a number of important insect pests which need to 
be guarded against almost as closely as the diseases. 

A. BETTER KNOWN POTATO INSECTS UKELT TO BE IMPOBTBD. 

^ Bblaofflypliufl (Coepophagus) eeblnopus F. and R. 

(Potato Root Mite. Tyroglyphidse; Acarina.) 

Hosts: Potato, parsnip, tulips, lilies, orchids, and many weeds. 
Injury: Very destructive to roots and tubers. 

Description and biology: A very tiny mite which breeds in roots and is quite destruc- 
tive. It may readily be transported with root crops. 
Distribution: France, Italy, Portugal, Palestine, Chile, Australia, California. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 109-111, 

figs. 82-86. 

EpHachnaspp. 

(Potato Ladybird Beetles. Cocdnellidse; Coleoptera.) 

Species: E. SS-maculata Motschulsky; China; potatoes, Solanum spp. E. 28- 
punctata Fabricius; Asia, Malaysia, Australia; Solanacese, Cucurbitacese. E. dode- 
castigma Mulsant; Asia, Malaysia, Australia; Solanacese Cucurbitacete. E, territa 
Mulsant; Java; Spanish peppers, Solanacese. E, pusillanina Mulsant; Java, Sola- 
nacese. E. phyto Mulsant; Java; Solanacese. E. guttato-pustvlata Fabricius; Aus- 
tralia; potato. 

Injury: Attack foliage in larval and adult stage. 

SoRAUBR, P. Handbuch der Pflanzenkrankheiten, 2d ed., 1913, vol. 3, p. 477. 

Bbigopsidiiis tucumanus Heller. 

(Argentine Potato Weevil; Psaliduridse [Byrsopidse]; Coleoptera.) 

Host: Potato. 

Injury: Bores in potato, making it unfit for use. Has been received alive in the 
United States in South American potatoes. 

Description and biology: Adult weevil, light brown or grayish, with roughened elytra 
and short broad beak which rests in a deep groove in front of the anterior legs. Length 
9 mm. Pupa white with rudiments of all appendages folded on the underside. 
Found in the potato. Larva white legless with chitinized brownish yellow head. 
Bores in the tubers. (See plate xxxvi.) 

Distribution: Argentina, Peru, Bolivia, Chile. 

Pierce, W. I) wight. Joum. Agr. Research, vol. 1, No. 4, pp. 350, 351, pis. 39-40. 
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PienmotrsiMS solanl Pierce. 
(Peruvian Potato Weevil. Brachyrhinidae [Otiorhynchidse]; Coleoptera.) 

Host: Potato. 

Injury: Bores in the tubers. Has been received alive in the United States in 
potatoes from Peru. 

Description ajid biology: Adult weevil bronzy brown somewhat tuberculate with the 
thorax narrower than the elytra; beak moderately long. Length 7 mm. Pupa white 
with rudiments of all appendages folded on the underside. Found in^^e potato. 
Larva white, legless, with chitinized brownish yellow head. Bores in the tubers. 
(See plate xxzvii, figs. 1, 2.) 

DistrOmtion: Peru. 

Pierce, W. Dwight. Joum. Agr. Research, vol. 1, No. 4, pp. 346, 349, text figs. 1, 2; 

pi. 41, figs. 1, 2. 

Trsrpopreninon lattthorax Pierce. 

(Peruvian Potato Weevil. Brachyrhinidee [Otiorhynchidse]; Coleoptera.) 

Host: Potato. 

Injury: Bores in the tubers. Has been received alive in the United States in 
potatoes from Peru. 

Description and biology: Adult weevil brown, tuberculate, with a very broad pro- 
thorax, scrobes abruptly terminated behind, mandibles with a tooth beneath. Length 
6 mm. Pupa white with rudiments of all appendages folded on the underside. 
Found in the potato. Larva white, legless, with chitinized brownish yellow head. 
Bores in the tubers. (See plate xxxvii, fig. 3.) 

Distribution: Peru. 

Pierce, W. Dwight. Joum. Agr. Research, vol. 1, No. 4, pp. 349-350, text fig. 3; 

pi. 41, fig. 3. 

Hypera (Pbytonomus) spp. 

(Potato Leaf Weevils. Curculionidse; Coleoptera.) 

Species: H. variabilis Herbst; breeds on the leaves of potato, clover, etc., and 
attacks bean, cabbage, service berries, Plantago lanceolata, Atriplex patula. H. 
crinita Boheman; Algeria and Tunis; breeds on potato. 

Injury: These are potentially important pests. Judging from the ease with which 
the clover pests of this genus have been imported it is important to guard against these 
weevils. 

Description and biology: Similar in form to the well-known clover-leaf weevil, 
Hypera punctata. The larvae feed externally on the leaves and pupate in silken 
cocoons. 

B. OTHER IMPORTANT POTATO INSECTS. 

HEMIPTERA. 
Middle (Capsidffi). 

Phptocoria pabtUintis Lunseus; Europe; sucks juices of stems. 

Jasslds. 

Eupteryx tolani Curtis; Europe; injures leaf. 

COLEOPTERA. 
Baihyacia wolla8toni Janson, the pigmy potato beetle; Europe, often a serious pest. 

Elateridse. 

Agriotes lineatus Linnseus. (See Tobacco.) 
Lacon murfnus Linnseus; Europe; wireworm. 

Meloldn. 

Zonabria floralis Pallas, Z. 14-punctata Pallas, Epicauta rufidonum Goeze and E, sibirica Pallas, blister 
beetles; Europe; very destructive. 
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LEPIDOPTEBA, 

Biii^idbijacolitx,aMeiaaa,beiiaaib: Europe, icjiiilous. 



AdunnalaatnrpiHlAanauB; dwth'alicBdmotli; Europe; Jarvse feed m potato. (See ten figs. 87, Sfk] 



—Death's-head hawk-matb (.4 c'uniiMJoafnipei): Aduttsomewbat reduced. (Kirby.l 



itiltfdTacia laicatta Eap.: tb« rosy rustic: Eura]>e, Canada; potatiMitalk borer, 
OoTlgtui m^iacea HUbner; Europe; eUlb borer. 
OorijfnafiaveffoNevman; Europe; stall: bor«r.- 
Pfrncunia (Dcivi, Australia; climbing cutworm. 
AeMhtj^na, Bugongmoth: Australia; cutworm. 
Euioa radiant, Australia; cutworm. 
EujHetU nlfferrima, Australia; cutworm. 
ryralMK. 

Xincodu odiraeea. 

Padtttanda phxopltraUt, Bermuda. 

DIPTERA. 



I tplmilda Loew, Xew Zealand, Australia, Oceanlca. (See Tomato.) 

FRICKLT PEAB; TUNA; BARBART FIG. 

(Opuntia epp. Family Cactacese.) 
The commoa broad-leafed cacti or prickly peara often yields edible fruit. 
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IHPOaTANT PBICKLT-PEAB IN8BCT. 

DIPTBBA. 

CkrUltiteiplMM Wledemum: tttaOu OpumtatitM.tBa O. nlgarU. (S« Fruit.) 

PIASLANE. 

{PoTiulaea oleraega. Family Portulacacete.) 



Low, fleshy, perennial or annual heiba moatly American. The puiBlane ia culti- 
vated for its edible folii^. Other species are cultivated for their flowers. 



IMPORTANT PITK8LANE INSECT. 

LEPIDOPTERA. 

. (Sea Cibbsf^O 



F[i. 8S,— De.ith's-headhawlr-niothMc)l<«pni(aoiro7»t); Larva, (Klrby.) 

QtimCE. 

(Cydtmia oblonga, et«. Family Roeacese.) 

Ornamental shrubs and trees from Asia now widely cultivated. C. oblonga, the 
quince, yields a fruit used in preserves, C. japonica is much prized as an ornamental 

IMFOBTANT QUINCE INSECTS. 

HEMIPTEEA. 
CDCCldte. 

Lccanium rugitu-m Slenont; Buiope, 
^Lccamum peraisx Fsbrlcius; Europe, Australia, CalUomla. 
Lrcnnlum cors/U LinneEUs; Europe, 
Aipidiolai t,Diaipldlrilut) africaaut Marlatt; South Africa. 
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COLEOPTERA. 
CuiculionlibB. 

Magdalis htarbkomis Latreflle; Europe. (See Apple.) 
MaffdaUapruniLiDXUBXiB; Europe; bores under bark. 

LEPIDOPTERA. 
CosskUe. 

CbMiM tristis Dm.; Africa. (See Apple.) 

DIPTERA. 
TrypetldflB* 

Ceratms capUata Wiedemann. (See Fruit. ) 
Bactroeera tryoni Froggatt; Orient. (See Fruit.) 

RADISH. 

{Raphanus spp. Family Cruciferse.) 

Cultivated root crops native of Eiirope and Asia. Grown from seed. (See Cru- 
cifers.) 

A. A RADISH INSECT UKELT TO BE IMPORTED. 

^ Anthomyla radlcum Meigen. 

(Radish Fly. Anthomyidse; Diptera.) 

Hosts: Raphanus spp. (including radish), Brassica spp. (cabbage, etc.). 

Injury: Breeds in the roots. 

Description and biology: Male fly blackish, female ash gray; scutellum blackish 
vdth three black streaks; abdomen light gray, with black medium streak; undersides 
and face white in male, front triangle and all appendages black; wings clear; length 
4.5-5.5 mm. Maggot whitish, 6 nmi. long. Pupates in soil. 

Distribution: Europe, and has been introduced into North America. 

SoRAUER, P. Handbuch dcr Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 425. 

B. OTHER IMPORTANT RADISH INSECTS. 

COLEOPTERA. 
Curcuiloiildfe. 

Cetktorhynchua assimilis Paykull; Europe; breeds in seed pod. 

Ceutorhynchus raphini Fabricius; Europe; breeds in stem. 

Ceutorhynchus robertii Oyllenhal; Europe; breeds in crown gall on Raphanus raphanistrum. 

LEPIDOPTERA. 
Pyralidn. 

Evergeitis eztimdlis Sc. (See Rape.) 

' BAPE. 

{Brassica napus Linnaeus. Family CrucifersB.) 

An important forage and cover crop; also valuable for the oil compressed from 
the seed. 

A. BETTER KNOWN RAPE INSECTS UKEIiT TO BE IMPORTED. 

Pbyllotieta vlttula Redtenbacher. 

(Rape and Grain Beetle. Chrysomelidse; Ooleoptera.) 

Hosts and injury: Mines leaves of Setaria; adults feed on beets and rape (Hungary); 
larva in base of stems of barley, rye, and wheat, causing much damage (Scandinavia; 
Russia). 

Description: Beetle striped with yellow. 

SoRAUBE, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 525. 



X88 A MANUAL OF DANGEROUS INSECTS. 

Psrlllada cbiTMWcplialm Linnieui; PajUtodu napl Fabrlcliu. 

(Bape Fl«a Beetles. ChryaomelidEe; Coleopten.) 

HotU: Crucifers, rape, cabbage, etc. 

Injury: Adults feed on foli^e, flowers, and fruit. 

Biology: Eggs are laid in the leaf aidls. Larvie bore into stem and roote. Bfced 
continuously through season . 

DUtribulion: Europe. 
SoRAtTBR, P. Handbuch der Pflanzenkrankheites, 3d ed., 1913, vol. 3, p. 523. 

EvcigcBtls ciUmalls Sc. 

{Rape Seed Worm. Pyialidte; Lepidopteta.) 

HosU: Bape, radish, cabbage. 

Injury: Feeds on the seed, spinning a web among the 
fruiting heads. 

Deicriptkin and biology: Moth, wing expanse 26 mm., 
forewings light yellow ochraceous. witb two niBty-browD 
transverse lines, violet-gray fringe. Larva yellowieh 
green, with lateral gray stripe and four dorsal rowa of 
dark-brown spots; head and thoracic shield black ; 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d 
ed., 1913, vol. 3, p. 308. 

B. OTHER IMPORTANT RAPE INSECTS. 

COLEOPTERA. .: 



e; larva' feed on young shoot: 



CuKulUmldK. 

Ceulothinchin aaiimitii Paykull^ Europe; h 
:\! Cmlorhnnctvi quadridrni Panjer; Earope; 

CmdwdymdiiH itilcienaii: Europe; forms , 
LEPIDOPTERA. 



DIPTEHA. 
Fio. 89.— Qalls o( Cmtorhiinchui ItoaldldK. 
«Bjri mjlii on rape. (Eiliema DiHjn™™ bnuiics Winner; Europe; al 

Bos.) CBbbaje.) 

RASPBEBHT. 

See BJaokberry. 

RATTAN. 

(Cnianiiw spp. Family Palmaeese.) 
Palms of tropical Asia, some of which are used to furnish rattan c: 
excellent conservatory plants. 

IMPORTANT RATTAN INSECTS. 

COLEOPTERA. 
UftOite. 

LjfCtut brunngus Stephens; Europe, Australia; bores la tumlture and sapwood < 
LITERATURE. 
FEOflQATT, W. W. .tustralian Insects, 1907. 
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RHUBARB. 

{Rheum rhaponticum^ etc. Family Polygonacese.) 

Robust perennial herbs originating in Asia and Russia. The rhubarb plant has 
been developed into several garden varieties. Propagated by root division or from 
seed. 

IMPORTANT RHUBARB INSECTS. 

COLEOPTERA. 
ClirysoineUdaB* 

Chxtocnema concinna Marsh; flea-beetle; Europe. Phyllotreta nemorum Linnaeus; Europe. (See 

Crucifers.) 

CuTcullonidae. 

Hypera rumicis Linneeus; Europe; breeds on leaves. 

RICE. 

(Oryza saliva Linnseus. Graminese.) 

Rice is still an important product for importation in spite of the steadily incre^iBing 
production in our own country. The principal sources of importation are Japan, 
China, India, Mexico, and Honduras. The danger of importing rice insects is two- 
fold, through the grain itself, husked or unhusked, and its original containers, and 
through rice stalks used in packing fragile articles of commerce. The similarity of rice 
and grain insects lends importance to any rice pest introduced into the United States. 

A. RICE INSECTS LIKELY TO BE IMPORTED. 

Schoenobius btpunctUer Walker. 

(Rice Stem Borer. Lepidoptera.) 
Host: Rice. 

Injury: Bores in stalks, causing infertility. 

Description and biology: Adult moth, straw-yellow color, the forewings having one 
black dot on each. Body about one-half inch in length, wing expanse about 1 inch. 
Pupa in silken case in straw. Larva bores in the stalk and remains in the stubble from 
November to June. Eggs laid in clusters on the leaves, covered with hairs; hatch in a 
week. 

Distribution: India. 

S. K. Basu and H. L. Dutt. Crop Pest Handbook for Behar and Orissa, 1913. Dept. 
Agr. Behar and Orissa, Calcutta, leaflet 6, pi. 6. 

Cbllo auricllla Dudgeon. 
(Rice Stem Borer. Pyralidee; Lepidoptera.) 

Host: Rice, sorghiun, corn, sugar cane, Pennisetum. 

Injury: Bores in stems of grasses. 

Description and biology: Adult moth with metallic spots on fore wings. Larva 
whitish with black head, thoracic shield and setigerous spots, and with purplish 
brown stripes. 

Distribution: India. 

Maxwbll-Lefroy, H. F. Mem. Dept. Agric. India. Ent. Ser., vol. 1, pt. 2, p. 197. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 1913, 3d ed., vol. 3, p. 316. 

B. OTHER IMPORTANT RICE INSECTS. 

The rice plant has many pests which attack the leaves, stalks, and roots, but which 
are not \^ry likely to be imported. It is, however, of importance to briefly mention 
these in view of unforeseen possibilities of importation. 
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ORTHOPTKRA. 
AciMIMb ftnd Loc(utld«. 

BUrotHiplau banian FatirbAia: IdcUb. <See PI. XXXVin.) 
Xtphiimm mripennt; Hawaii. 
Oiva vtloi FBbricfitt; Hawaii, Formo 
Oxftt inlrkata StU, and Saellia oltjni 
Orient, 



u UBtnuQuni: FormoBa and 



amuuMtpiam. 

OrgOatalpi afrlcaia BtauvUa; Hawaii, Alrtta, FormosB, Asia. Aua- 
IralU, New Zealand. 

HEMIPTERA. 
Jasildn. Ce»opldn and FolBOrldK. 

Dtlloeepluiliu darnlit ytolacbalsis'. Formoea. 

TtUigmieUa tptclra Distant; India. (See text fig. 00.) 

Zfsina tubrafa MoMchulaky and Plyctut amaUi Walkw; Formosa. 

Dklitophtira ilnka Walker, Dloilrambui poltltu UUer, Ifuia aimvcnata 
Lethlerry, DHjAaz furd/tra HorvBth, Zmlna maeulifrmt Mof- 
schulsky, CIcadula fatcUfrom StU, C. S-nolata Fallen, IfipholOtiz 
opkala MotsdiulslE]', and TrUDonla elrldii Lfonffiua; Formosa and 
Orient, 



Fio. 90.— Rice leaftioppet Lmnu oriiiie Matsumura; Formosa, Orient. 

( Tiuleonirlla ipfara): cot»ldBi. 

Adult. <Uaxw»ll-Le. Leptocoriia varkornii Fabflclus; Japan, China, Ini 

<">y-y Ceylon. (See lest flg. Bl.) 
Fentatoiaidn. 

Afnaria Uwiti; Japan, 

Planlia olfiTiii Dallas; New South WalBi. 

COLEOPTERA. 
CucuJIds. 

tmnMmrtiH riiiopAojoJdM Walker; Ceylon. German j; injures dry rice and grain. 




ScarabKldK. 

Aamnala vilit Fabrloius; India; root borer. 
PltgUotnalliui dionyiiul Fabrlcius; India; r 
Chrysomeltdtc. 

Hisp3 xneifint Baly: Assam, Burma, Ben; 
J/tips eallieaniha: Japan. 



t destroyer. (See PI. XXXIX.) 
I, Ualabar. (See te.\t fig. 92.) 
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Clirr somfll dn — C ont Inued , 

Cketomrma boKlli Baly; India; flm-beette. 
Lfma fiavipet BaSTl&n; Japan. 



El:Uiu«iiflnlt i;iHimnu Blllberg: 

Hppovuctt anleolor Fabrldua; Ja 
LEPIDOPTERA. 
PTTmlldn. 

Cliilo ilmpla Butlar; India, 
Formosa . (3w Sugar cans.) 

Jfymphtila itpunetaUt Ou^nte; 
rice case bearer: India, Banna, 
C«;]on, Java, AmtTalla: lasdl 
onleaviB. (Seapl. ZL.) 

Ifrmplmla flvctutmllt Zellari 
India. 

llelitKblapla galarii Zeller; 
Japanese grain motb; Japan, 
England: larrte injure Mend 

NoetuMn. 

Proitnia Stum FabrldOB: India, 
£gypt; the rottoo worm. 

Spoirjttait maaitia Boisduval: 
Africa. Alia, Australia: army 



inflT 



I WalkM; 




B08B. 

{Rota app. Family Roeacefe.) 

Ornamental deciduous sbruba bearing beautiful fiowera, much imported in 
DUTBery 8t<ick. 

A. AN IMFOBTANT B08E INSBfTT LIKELX TO BE IMPOBTED. 

AdoniD* nmbroini* Pabrlclns and Its var. tenBlmacntotiu Walnbouse, 

(The Japanese Roae Beetle. ScarabsidEe; Coleoptera.) 

Uottt: Rose treea, citrua, grape, cotton, Bugarcane, 

Injary: InjuiiouB tocitniB. rose, grape, etc., in Hawaii, Rose trees in Fiji, and sugar 
cane in Java, devouring the foliage. The larvie feed at the roots. May be introduced 
in the soil. 

Biology: The adult is nocturnal in habit, hiding beneath the soil in the day and 
emerging in Bwarms at night. Larval stage, 17 days, pupal stage about 10 daya, and 
egg stage from 6 to 8 days. 

Diitr^tUion: Hawaii, Fiji, Japan, Java. 
FniiowAT, D. T. Hawaii Agr. Exp. Sta. Bull. 18. p, )1. 

B. OTHER mrOKTANT BOSE INSECTS. 

HEMIPTERA, 
CoceUn. 

Unartnored— 
Lecanium pulchrum 
Lttanlwn pcromofui 
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Coecidn— Continued. 
Unarmored-^ontinued. 

Jcerya montterratentit Riley and Howard; Trinidad, Jamaica, Panama, Colombia, Nicaragua^ Porto 
Rico. 

leerya seycheliarum Westwood; China, Mauritius, Natal, England. 

Leoaniodioipis tardoa Targioni; Algeria. 

RhucBciufaktfer Kilnckel; Algeria, Sicily. 
Armored — 

^Leucaspis japonim Cockerell; Eota IxtHgata. Has been introduced and is established in the United 
States. 

AspidiotuB (Pseudaonidia) articulatut Morgan; Peru. 

Aspidiottis (Chrytomphalut) dietytytpermi pifinulifera Maskell; Sicfly, Italy, etc. 

ParUUoria aUianthina Berlese and Leonard!; Italy. 

Parlatoria ptvtetu vtreacens Maskell; China, Japan, Formosa. 

Aspidictua (Pteuditehnatpit) bawreyi Cockerell; St. Thomas. 

A87)idiotu8 tayahanua Cockerell; Philippine Islands. 

THYSANOPTERA. 

:i^Heliothrip8 rubrocinctua Giard; West Indies, Ceylon, Uganda, Florida. (See Fruit.) 

COLEOPTERA. 
BuprestidaB. 

AgrUus viridis Linnseus; Europe; breeds in stalks. (See Oak.) 

Chrysoinelidn. 

Haltica quercetorum Foudr.; Europe; attacks tea rose. (See Oak.) 

Cerambycidse. 

Vesperus strepena Fabricius; France. (See Orape.) 

BracliyrhinidsB. 

Diaprepes abbreviatus Linnseus; West Indies. (See Sugar cane.) 

LEPIDOPTERA. 
Geometridie. 

Aniaopteryx aeacularia Schiflermiller; Europe; feeds on foliage. 

Hibemia defoiiaria LinnsBUs; Europe; defoliator. 

Boarmia gemmaria Brahm.; Europe. (See Grape.) 

liasiocampidse. 

McUocoaoma nenatria Linnaeus; Europe; defoliator. 

LymaiitTiidsD* 

Daaychira pudibunda Linnaeus and Euproctia chrpaorrhaa Linnaeus; Europe; defoliators. (See Forest 
defoliators.) 

Notodontldse. 

Phalera biicephcUa Linnaeus; Europe. (See Forest.) 

Tortricidse. 

Notocelia roborana Treitschke; Europe. (See Gooseberry.) 

Pyralldse. 

^PioTiea ferrugalia Hiibner; Europe, Asia, North America. (See Cabbage.) 

HYMENOPTERA. 
Cephididae. 

JanualtUeipea Lep., sawfly, boring in stems; Europe. 

Argidae. 

Arge roax Linn., sawfly feeds on foliage; Europe. 

LITERATURE. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 

BOTAL PALM, 

(Oreodoxa regia. Family Palmacese.) ^ 

An American palm of magnificent growth. (See Palms.) 

RUBBER. 

See Balota gutta percha; FigCFiciwspp.); Ceara rubber; Panama rubber; Para rub- 
ber; Silk rubber; West African rubber. 
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J. S. D.P1. BlAgrieullur., Mu.u.1 bI Dtnc.nu. Iu.cu. Plate XXXVIII. 




A Destructive Rice Grasshopper, 

Tbe Fjce grasshopper {HittoelvpliM banian): u, Eggs; b-g. Immature stages; h, adults; j, lamale layliw 
eg^. (Uaxwell^froy.) 



Plate XXXIX. 




The Rice Root Grub. 
Rica tool gnib {Ph^llognatliut dicmiiiiat): a, Eras: t, c, c', larvce; i,d',i 



e, (', adults. (Uai- 




larvce feeding, In cases; 



';/'/%' 



The Rice Case-Bearer. 

tf Larva; b 



The Rice Skipper. 



The rice Btlpper (Puniiira maMu): a, Efgs; 6, torva webblni leal; c, tuU Krown larva: c', pupa; 
d, i'. d", adults; i, i', puparJa o( Tacnimd Qiea; /, IchDeumomd parasils; g, f, Tacblnid parasite. 
(MaiwBU-I*froy.) 
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RUTABAGA. 

See Turnip. 

BTE. 

(Secale cereaU Lmnseus. Family Gramineae.) 

This species as well as its near relatives is cultivated in Europe and Asia. For full 
treatment of its insect pests, see Grains and grasses. 

SAGO PALM. 

( Cycas revolvJta . Family Cycadacese . ) 
A palm-like plant of the Orient, much used in this country at funerals. (See Palms.) 

SAL. 

(Shorea spp. Family Dipterocarpaceae.) 
Valuable timber trees of India. 

IMPORTANT SAL INSECTS. 

COLEOPTERA. 
ScarabaeldA. 

Serica assamensU Brenske; India; adults defoliate and larvse attack the roots of Shorea rcbusta. 

Lepidiota himaculttta Saunders; India; adults feed on foliage of Shorea rcbusta. 

PhyUophaga prdbiematica Brenske (Lachno9terna)j and P. clypealis Brenske; India; adults defoliate and 

larvee attack the roots of Shorea rcbusta. 

Heteroplia varians Olivier; India; breeds at roots of Shorea rdlmsta. 

Cucujidse. 

Lxmophloeus testaceus Fabricius; India; breeds under the bark of felled trees of Shorea robtuUi, 

Bostrychldie. 

Schistoceros ofloMoides Waterhouse; India; bores in trees of Shorea robiuta. 

Heterobo8trychu9 pileatus Lesne, and H. xqualis Waterhouse; India; bore in timber of Shorea rohusta. 

Sinoxylan crassum Lesne; India; a serious borer in the wood Shorea robutta. 

Sinoxylon anale Lesne; India; bores in Shorea robuata. 

Buprestidie. 

Acmxodera stU^ipennis Laporte et Gory; India; bores in Shorea rcbusta. 

Chysobothris sexnotata Gory; India; bores in the bark, bast, and sapwood of branches of Shorea robuata. 

Psiloptera viridans Kerremans; India; bores in Shorea robusta. 

Elateridae. ' 

Alaus sculptus Westwood; India; bores in logs of Shorea robusta. 

Tenebrionidae. 

Setenis Isevis Fairmaire, and S. semivalga Blair; India; bore in Shorea robusta. 

CerambycidaB. 

AcarUhophortbs serraticornis Olivier; India; tunnels bast and sapwood of Shorea robusta. 
Coelosterna scabrata Fabricius; India; bores in sapwood of Shorea robusta. 
■ Plocxderus obesus Gahan; India; bores in Shorea robusta. 
^olesthes hdosericea Fabricius; India; bores in Shorea robusta. 

Dialeges pauper ^ascoe; India; bores in bast and sapwood felled and sickly trees of Shorea robusta, 
Hypoeschrus indicus Gahan; India; bores in sapwood of Shorea robusta. 

Hoplocerambyx spinicornis Newman; India; bores in wood of sickly or felled trees of Shorea robusta. 
Xyloirechus smei Lap. et Gory; India; bores in Shorea robusta. 

CossonJdse. 

Conarihrus jaruoni Wollaston; India; bores in timber of Shorea robusta. 
Himatium asperum Marshall; India; bores in Shorea robusta. 

IpidaB. 

Sphxrotrypes assameruis Stebbing, S. globulus Blandford, S. siwalikensis Stebbing, Ooccotrypes integer 
Eichhoff, and Dryocostes minor Stebbing; India; make galleries in wood and bark of Shorea robusta. 

Xyleborus fallax Eichhoflf, X. perforans Wollaston, X. bengalensis Stebbing, X. major Stebbing, 
X. schlichii Stebbing; India; bore in Shorea robusta. 

Xyleborus andrewesi Blandford; India; bores in Shorea talura. 

55266—17 13 
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Plstypodldn. 

Crottotarm* saunderti Chapuis; India; bores in Shorea robusta. 

Plaippus eurtut Chapuis; India; bores in Shorea robtuia. 

Piatvpui taiurx Stebbing; India; bores in Shorea tolura. 

Diaputfurttvui Sampson, D. quinquespinatue Chapuis, and D. mirut Sampson; India; bores in shorea 

robusta. 

LEPIDOPTERA. 
GcometildaB. 

Boarmia teJanaria; India; feeds on young growth, leaves, and flowers. 

LMlocamiildjB. 

StMfM concolor; India; defoliator. 
Trdbala vishnu; India; defoliator. 
Dasy^ira horsfeldi; India; defoliator. 
Lettcoma diaphana: India; defoliator. 

Lymantrlldn. 

LymafWria ffrandie, L. lipcha, and L. brittata; India; defoliators. 

LITERATURE. 

Stebbino, E. p. Indian Forest Insects, Coleoptera, 1914. 
Stebbing, E. P. A Manual of Forest Zoology for India, 1908. 

SAPODILLA. 

(Sideroxylon [Ackras] aapota. Family Sapotaceee.) 

A fruit-bearing tree of the West Indies, central America, and northern South America, 
cultivated in southern Florida. 

IMPORTANT SAPODILLA INSECTS. 

DIPTERA. 
Trypetldie. 

CeratitU capUata Wiedemann. (See Fruit.) 

ArtaetrephaluderisliOewi^etLoo. (See Fruit.) 

SILK COTTON. 

(Bomhax malabaricum . Family Malvaceae . ) 
Tropical trees. The bark of some species produces commercial fiber. 

IMPORTANT SILK COTTON INSECTS 

HEMIPTERA. 
Coccldn. 

Aepidoproctus giffanteus Newstead; Africa; Ceiba bombaxi, 

COLEOPTERA. 
Bostrychldje. 

Heterobostrichus sequdlie Waterhouse; India; bores in the wood. 

LEPIDOPTERA. 
Lymantriidse. 

DaspcMra horsfeldi; India; defoliator. 

Noctnldae. 

Mudaria com^rons; India; breeds in the pods. 

LITERATURE. 

Stebbing, E. P. Indian Forest Insects, Coleoptera, 1914. 
STEBBING, E. P. Manual of Forest Zoology for India, 1908. 

SILKT OAK. 

(Grevillea robusta. Family Proteaceae.) 

A valuable lawn tree with fine fern-leaved foliage, indigenous to Australia, but 
now cultivated in Florida and California. 
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IBIPORTANT SILKY OAK INSBCTS. 

JBslotes notabUto Pascoe. 

(Silky Oak Weevil Borer. Ourculionidse; Coleoptera.) 

Hosts: Silky oak {Grevillea robiista)^ and kauri (Agathis aiistralis). 

Injury: Bores in wood and is easily transported in logs. 

DeseriptUm: A beautiful grayish weevil about 0.75 inch long, with brown and pinkish 
markings, humeri and apical declivities of elytra acute angulate or toothed, thorax and 
elytra tuberculate. 

Distribution: Queensland, Victoria. 

French, C. Handbook of the Destructive Insects of Victoria, pt. 5, pp. 106-108, 

pi. 119. 

Xenocnema splnlpes (Wallach) australte Lea. 

(Spined Log Beetle. Cossonidee, Coleoptera.) 

Hosts: OrevUlea rohusta and Agathis australis (Dammara), 
Injury: Biddies the wood of logs. 

Description: A small brownish black elongate beetle. Foimd in large numbers 
under the bark and when the bark is removed they bore rapidly into the wood. 
DistribtUion: Queensland, introduced into Victoria. 

French, C. Handbook of the Destructive Insects of Victoria, 1911, pt. 5, pp. 126- 

128, pi. 124. 

SILK RUBBER; IRE. 

(Funtumia elastica [Kickxia], Family Apocynacese.) 

IMPORTABTT SILK RUBBBR INSECTS. 

(Silk Rubber Longicoms. Cerambycidee; Lamiinse; Coleoptera.) 

Species: Acridocephala histriata Cheyrol&t; East and West Africa; Funtumia elastica. 
Moecha adusta Har.; West and East Africa; c&csxi^ Funtumia. Phryneta hecphora 
Thorns.; Kamerun, East Africa; Funtumia elastica. Phryneta coeca Chevrol&t; Kame- 
run; Funtumia elastica. 

Injury: Bore in the wood. 

SoRAUER, P. Handbuch der Pflanzenkrankhelten, 3d ed., 1913, vol. 3, pp. 501, 502. 

SISSU. 

{Dalbergia sissoo. Family Leguminosse.) 
A tree of India, furnishing a very desirable timber. It is cultivated in CaLLfomia. 

IMPORTANT SISSU INSECT. 

LEPIDOPTERA. 
Noctuldn. 

PlecopUra refleza Gu^^; India; defoliator. 

SORGHUM; KAFIR; DURRA; BROOM CORN. 

(Holcus sorghum Linnaeus. Family Graminese.) 

Owing to the large number of useful varieties of this species throughout the world 
there is more or less commerce in the seed for propagation purposes at least. The 
dangers of importing injurious insects would consist mainly in the shipments of seed, 
although it is conceivable that boring insects might be introduced in brooms. 
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IMPORTANT SOBGHUM INSECTS. 

LEPIDOPTERA. 
PyraUcUe. 

Chilo simplex Butler; India, Formosa. (See Sugar cane.) 

ChUoauTicilia Dudgeon; India. (See Rice.) 

Noctuldie. 

Seaamia cretka Led.; Sudan; attacks durra. (See Sugar cane.) 

SOY BEAN. 

{Glycine Mspida Maxim. Family Leguminoeae.) 

The soy bean was introduced into this country from the Orient. Care should be 
taken to see that seed pests are not introduced. 

AN IMPORTANT SOT-BEAN PEST. 

Laspeyresia glyclnlvorella Matsumura (Grapliolttlia). 

(Soy Bean Moth. Tortricidse; Lepidoptera.) 
Host: Soy bean. 

Injun/: Breeds in the pods; very injurious. 
Description and biology: Similar to that of L, nebritana on peas. 
Distribution: Japan. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 284. 

SPINACH. 
{Spinada oleracea. Family Chenopodiacese.) 
An annual herb originating in Asia, now much cultivated for its edible foliage. 

AN IMPORTANT SPINACH INSECT. 

DIPTERA. 
AntbomyldiB. 

if: Chortophila (Pegomya) hyoscyami Panzer (spinach leafminer). (See Beets.) 

SPRUCE. 

{Abies spp., Picea *spp. Family Pinacese.) 

Ornamental evergreen trees of the cold and temperate zones of the northern hemi- 
sphere, highly valued for shade, parking, wind breaks, and hedges, and valuable for 
timber. For convenience the insect pests are arranged under Conifers. 

STRAWBERRY. 

{Fragaria spp. Family Rosacese.) 
Low vines bearing delicious fruit, cultivated in Europe, and America especially. 

IMPORTANT STBAWBERBT INSECTS. 

HEMIPTERA. 
AphidldflB. 

Macrosiphum fragarix Koch; Euroi>e; sucks juices. 

Macrosiphum fragariellum Theobald; Europe. 

Macrosiphum rogersii Theobald; England. 

Pentatomldie. ^ 

Dindymus versicolor; AustraUa; injurious. 

COLEOPTERA. 
Carabidse. 

Harpalus ruficornis Fabridus; Europe; attacks fruit. 

Pterostichus vulgaris Linngeus; Europe; a wingless beetle, attacks fruit and also feeds on angleworms. 
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CbrysomelidK. . 

GaleruceUa teneUa Lixinseus; leaf beetle; Europe; sometimes causes serious damage, larvie and adults 
feed on leaves. 

Bracliyrlilnid». 

Brachyrhinu* tendnrkosus Herbst; Europe; larva feeds at roots, adults destroy buds and leaves. Several 

sped.es of this genus have been introduced into the United States. 
Brachyrhinu» picipes Fabricius; pitchy-legged weevil; Europe; injures strawb«Ty, raspberry, pea, 

turnip, kale, ferns, potted plants. 

CuiculIonldflB. 

Anthonomus mbi Herbst; Europe; larva attacks roots and runners, and adults destroy blossoms, buds 

and leaves. 

Rhinaria perdix Pasco*; Australia. 

LEPIDOPTERA. 
PsychldaB. 

Psyche vieiella Schiflermiller; Eiurope. 

LITERATURE. 

OSHEBOD, E. A. Injurious Insects during 1897, pp. 111-112, 1898. 
Obmebod, E. a. 16th Rept., Injurious Insects, pp. 124-126. 
Curtis, John. Farm Insects, p. 383. 

SUGAB BEET. 

(See Beet.) 

SUGAB CANE. 

{Saccharum offidnarum Linnaeus. Family Graminese.) 

Sugar cane is an important product of the Southern States, Hawaii, Porto Rico, and 
the Philippines. It is grown in many parts of the world. Owing, however, to the 
great danger of transporting insect enemies in the seed cane, its importation into 
the United States, except through the Department of Agriculture, has been forbidden. 
There is still a great possibility of the spread of its enemies from outside into the 
islands. Some very important cane insects also attack com. The sugar cane is host 
to a multitude of insects which feed on its foliage, suck its juices, or bore in its stems or 
roots. Many of these insects are not very likely to be imported, but in view of such a 
possibility are briefly mentioned. 

A. SUGAR-CANE INSECTS UKELT TO BE IMPORTED. 

Tetranyclius exsiccator Zehntner. 
(Sugar-Cane Red Spider. Tetranychidse; Acarina.) 

Host: Sugar cane. 

Injury: Sucks juices from the plant. 

Description and biology: A tiny red mite similar in structure and habits to our 
common red spider, Tetranychus bimaculatus. 
Distribution: Java. 

Van De venter, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 
282-287, pi. 39. 

Tomaspls varia Fabricius; Tomaspls postlca Walker; Tomaspls lepldlor Font. 

(Sugar-Cane Frog Hoppers. Cercopidse; Hemiptera.) 

Hosts: Sugar cane, com, grasses. 

Injury: Tomaspis varia is a serious pest in Trinidad; damage called "blight" con- 
sists of withering of leaves and stunting of stem. 

Description and biology: Adult Tomaspis varia ^ leaf hopper 6-9 mm. long, with 
broad front wings; head and prothorax greenish, front wings brown with two yellow 
bands; undersides dark with sutures pinkish. The adults are not active in the day- 
time. They fly or hop when disturbed. Nymphal stages whitish with pink tinge; 
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completely covered by spittle within which they suck on the juices of the plant. 
Eggs elongate, oval, laid separately in incisions in dead or withering cane leaves. The 
other two species are similar to T. varia, (See plate xlii.) 
DUtrihution: T. varia, Trinidad; T. poatica, Mexico; T. lepidior, Panama. 

Urich, F. W. Board of Agriculture, Trinidad and Tobago. Cir. 9, 1913, 45 pp., 
9 pis., 7 text figs. 

Peridnslella saecliarlclda Kirkaldy. 

(Sugar-Gane Leafhopper. Fulgorids; Hemiptera.) 

Host: Sugarcane. 

Injury: Very serious drain on the vitality of the plant due to sucking of the juices. 
Liable to transportation on seed cane. 

Description and biology: A small yellowish leaf hopper differing in the various 

stages mainly in the development of 
the wing pads. Eggs laid in slits 
in the epidermis of the leaves and 
stalks of cane. The insect in all stages 
sucks the juices of the plant. (See plate 

XLIII.) 

Distribution: Hawaii, Australia. A 

x> o. w * T ^, r. ^, re. ^>^ number of this species w«re cap- 

FiG. 94.— West Indian Cane Fly {Stenocrantu sac- , , . ^. . , . *^ 

chanvora): Adult. (Baiiou.) ^^^ ^ quarantine m shipments re- 

ceived at Washington from Hawaii. 

Van Dine, D. L. Hawaii Agric. Exp. Sta., Bui. 5, 1904, 29 pp., 8 figs. 

Stenocranus saecliarivora Westwood. 
(West Indian Cane Fly. Fulgoridse; Hemiptera.) 

Host: Sugar cane. 

Injury: Very serious drain on vitality of plant due to sucking juices. Liable to 
transportation on seed cane. 

Description and biology: A little yellow leafhopper differing but little in the various 
stages. It is not often a serious pest but at times does much damage. (See text fig. 94.) 

Distribution: West Indies. 

BASsitBES, Eugene. La Sucrerie Indigene et Goloniale, Paris, 1912, vol. 79, pp. 
27-32. 

Entoehlra lateralis Boheman. (Holanlara plcescens Fairmaire). 

(The Bibitkever. Tenebrionidae; Ooleoptera.) 

Hosts: Sugar cane, tobacco. 

Injury: Bores in the stalks, causing much damage. It can easily be trainsported in 
seed cane. 

Description and biology: Adult beetle about 6 mm. long, black, with a brown metallic 
luster on the elytra. Pupa white, oval, acute at apex with many spiny tubercles on 
sides of abdomen. Larva an elongate brown wireworm with pointed apex, 10-11 mm. 
long. Bores in the stalks of cane near the nodes, and also bores in tobacco stems. 
Eggs less than 1 mm. long, oval, almost spherical. 

Distribution: Java. 
Van Dbventer, W. Handbook voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

53-58, pi. 7. 
SoRAUER, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 494. 
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Apoffonia destructor Ritsema Bos. 

(Javan Sugar-Cane Grub Beetle. Scarabseidae; Coleoptera.) 

Hosts: Sugar cane, grasses, and various plants. 

Injury: Destructive in Java. Attacks the roots. 

Description and biology: Adult about 0.5 inch long, greenish black, of the general 
form of a June beetle. Pupa white, broad in front, tapering behind, with all appen- 
dages beneath. Larva white, usually in a curved position, with large yellow head 
and long l^^s. Lives at roots of plants, causing much damage. 

Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur Java, 1906, vol. 2, pp. 

282-287, plate 4. 

,Ap<%onla rltsemae Sharp. 

(Javan Sugar-Oane Grub Beetle. Scarabaeidse; Coleoptera.) 

Hosts: Sugar cane, and other plants. 

Injury: Destructive to the roots. 

Description and biology: Adult reddish brown to blue-black. Somewhat smaller 
than A. destructor. Length 5-7 mm. Immature stages also similar. The larvae are 
very destructive to the roots. 

Distribution- Java. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, pp. 32, 33, 

pi. 5. 

Pliytalus smlthl Arrow. 

(The Brown Hard-Back Beetle. Scarabseidae; Coleoptera.) 

Hosts: Sugar cane. 

Injury: Larva trims the small roots and is liable to transportation in the soil around 
cane plants. 

Description and biology: Adult beetle tawny red of the shape and appearance of a 
June beetle, 14-18 mm. long. Pupation occurs in a cell in the ground. Larva a 
white grub, usually curved, with large brownish head, and long legs; bores in the 
sugar-cane stumps. Eggs laid in the soil. 

Distribution: Mauritius, Barbados, Trinidad. Has been distributed in cane ship- 
ments. 

Arrow, G. J. Annals and Mag. Nat. Hist., ser. 8, vol. 9, 1912, pp. 455-459. 

Aplianisticlius consanguineus Ritsema Bos. 
(The Flat-Headed ]Leaf-Miner Beetle. Buprestidse; Coleoptera.) 

Host: Sugar cane. 

Injury: Mines the leaves. 

Description and biology: Adult beetle, 3.5 mm. long, black, head and prothorax 
with a bronzy tint. Pupa 3-5 mm. long, orange color, elongate elliptical, with all 
appendages beneath. Larva when full grown about 6 mm. long, orange colored, 
elongate, flattened, with sides crenulate. Eggs laid singly in the leaf. 

Distribution: JsiVSi. 

Van Deventer, W. Handboek voor de Suikerriet-cultuur, Java, 1906, vol. 2, pp. 

46-53, pi. 6. 

HIspa wakkeri Zehntner. 

(Sugar-Cane Hispid Miner. Chrysomelidse; Coleoptera.) 

Hosts: Sugar cane. 

Injury: Mines the leaves of sugar cane. 

Description and biology: Adult beetle 5-6 mm. long, black, bristUng with strong 
spines. Pupa cylindrical, yellow or red brown in color, 6-7 mm. long, formed in 
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the leaf mine. Larva yellowish white, Sattened, leglees, with Bmall brown head, 
brown prothoracic shields, and two apical teeth. Mines the leavee. 

IHilribiUion: Java. 
Van Devehtbb, W. Handbook voor de Suikemet-cultuur, Java, 1906, pp. 66-70, 

pi. 9. 

DUlirapci abbnvlBtm Llnnsua (speiiKlerl Lliui»u9). 

(West Indian Sugar-Cane Root Borei-. Brachyrhinid^ [OtiorhynchidEe]; 
Coleoptera.) 

Hosts: Sugar cane, orange, gtiava, avocado, mango, rose, Indian com, Guinea corn, 
sweet potatoes, Bahama grass ( Cynodon daclylan), Umee, and other plants. 

Injury: The larva does serious injury K> the roots and the adult to the foliage. 
Liable to transmission in seed-cane shipment. 

Description and biology: Adult 8-18 mm. in length; variable in color from white U> 
green and ochraceoua, with from tour to many denuded elytral atriie beak thick, 
tricarinate, antennie elbowed. Pupa 19 mm. 
long, soft and white with a long thick beak. 
Larva long, white, curved, footless. Eggs ob- 
long, oval, smooth, white, laid in clusters on 
leaves and glued between two leaf surfaces. 
The larvte feed at the root system and tunnel 
the stalk of the plants above named. 
Distribution: Porto Eico to Barbados. (See 

Pierce. W. D. On Some West Indian Sugar- 
Cane Root-Boring Weevils. Joura. Agr. Re- 
'^ search, U. S. Dept. Agr., vol. 4, pp. 255-263, 

1015 (Plates XXXV to XXXVIII). 

Mctamaslus bcmlptcrus Liaoceus. 

(VVeBt Indian Sugar-Cane Borer. Calandridse; 
Coleoptera.) 
HoiL- Sugar cane. 

Injwy: Serious peat to the stalks of cane. 
Liable to importation in seed cane. 
Description and biology: Adutt weevil about 
^ " half an inch long, brown with dark markings 

no. 95.-SiiEar-canBborer<Jft(BnHMius <«» the thorax and elytra. The head is pro- 
s«*™j):a. Adult; 6, larva; c. injury. longed into a long beak. Pupa white with ap- 
(BaUou.) pendages folded beneath. It is formed inside a 

cocoon of fiber. Larva pale yellow, with brownish head, legless, wrinkled in appear- 
ance with the hind part of the body swollen; bores downward in the cane stalk. 
Eggs laid singly beneath the rind of the stalk or in the leaf sheaths. 

Distribution: West Indies, Trinidad. 
Van Dine, D. L. Porto Rico Sugar Growers' Association, 1911, Year Book, pp. 55-5G. 
Metamasliu serlceus Olivier. 
(Sugar-Cane Borer. Calandridie; Coleoptera.) 
Host: Sugar cane. 

Injury: Serious pest to cane stalks. . Liable to importation in seed cane. 
Description and biology: Very similar in general appearance and habits to Metamar^us 
hemipieras Linnaeus. (See text fig. 95.) 
Distribution: West Indies. 



The Suqar-Cahe Froohoppeh. /o" 

Tbe nigar-caoe trogtioppeT Tomatpti mrn): Egga, uid egg pimctures. (tTitoh.) \^ 
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The SuQAft-CANE Leafhopper (Perkinsiella saccharicida). (Kirkaldy.) 



J. S. Dipt, of AKiicultura, Minui 
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Cane Boaers. 



orers. FlK.n.il.nii*.— CWlosimpJa; Egp3,lBrTB,pupa,Bdult. F^.t,*,l,n,r.- 
[ho; Egg, larvB, pupa, adults, rig. ^.— Scfrpopiaira monoWiimio.- Adult. Figs. 



Jfomiflria unTfitrmij.' Larva, pupa, adults. Figs. d,j, p.— Polyociia 
Figs, t, t.—Antnuiia iMuleUa: Larva, adult. (Maiwell-Leln^.) 



^harella: Lmtb, pupa, adult. 




The Sugar -Cane Leaf- Roller. 

The sugar-cane lesl-toller (Omialti aceepui): ila. I.— -Adult. Pioa. 2, 3, 4, G.— Larva. FiOB. S, '. 
Pupa. Fios. 8, 0.— Eggs. Fias. 10,11.— Injury. (Bweiey.) 
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Bbsbdocncinls obscums Bolsduvol. 

(Hawaiiciii Sugar-Cane Borer. Ca1andrid«e; Coleopt«ra,) 

Hoatt: Banana, sugar cane, coconut, sago palm, royal palm, wine palm (Caryola 
weiw), papaya {Carica papaya). 
Inptry: Very injurioua to the stalk. Liable to importation in seed cane. 
Deacriplion and biology: Adult weevil reddish brown with darker brown markings. 




•to. 9€.— The Hawaiian sugar^csae borer (KAaMocncmii sbwurus [Sphenopkortu]): 1, EggS, natural slie. 
S, E^s In situ, much enlarged: a, Section oteggpa33Seewltlieeg,c;(>,eEE placed unusually neat the rind, 
d. S, LarvK, Just hatched and older, natural ske. 4, Full-grown larva, natural size. 5, Larva, side 
view, enlarged: a, Spiracles; b^ cervical shield. 6. Larva, front view, enlarged. 7, Pupa, enlarged : 
a, Rostrum or beak; b, aaleona; c, elytron or wing cover; d, folded ning. S, Pupal case or cocoon, 
enlarged. S, Adult, enlarged. (Terry.) 



long betJc, elbowed antennie, over 0.5 inch long. Pupa white, in cocoon of fiber. 
Larva white, curved, legless. Bores in the stalka and roots. (See text fig. 96.) 

Distnbulion: Hawaii, Jamaica, Barbados, St. Kitts, Ant^a, St. Lucia, British 
Guiana, Fiji, New Guinea, New Ireland, Tahiti, Queensland, Malay Archipeli^. 
Van Dine, D. L. U. 8. Dept. Agr., Bui. 93, 1911, pp. 35-40. Figs. 4, 5. 
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XtMhwiu pntoruu WdUmioo. 
(SugftT-Cfine Ambioaia Beetle, Scolytide; Coleopt«ra.) 

Host*: SugU' cane, a polyphagoua insect breedii^ in many kinda of wood. 

Injury: laveryinjuriotu to sugarcane ia Java. As it borea in the stalks it can easily 
be tmnapoTted in shipments of seed cane. 

Dacription and bioiogy: AditU weevils about 2 mm. long, cylindrical, without snout, 
the head completely concealed from above. Pupa white, about 2 mm. long with bead 
and all appendages on the underside. Larva cylindrical, white, leglesB, with chiti- 
nized head. Bores in the pith of the staJlc. Eggs elliptical. About TO \o 100 ^gs are 
laid by the parent, each at the end of a. separate chamber. 

DUtnbu^iyn: Java, coemopolitan in the tropics and subtropics. 
Van Dbvbntbb, W. Handboek, voor de Suikerriet-cultuur, Java, 1906, vnd. 2, pp. 

60-66, pi. 8. 
SORAUEB, P. Handbuch der Pflaaienkrankheiten, 3d ed., 1913, vol. 3, pp. 573-674, 



Fig. 87.— Cane^suckermoth (Ctufntalicut). (Ballou.) 

Cutnia Ileus Dniij-. 

(Cane-Sucker Moth: Giant Sugar Cane Borer. Castniidte; Lepidoptera.) 

HoiU: Sugar cane, banana, coconut, orchids, and Bromeliacew. 

Injury: Very serioue borer in cane stalka. When cane is to be imported from sec- 
tions where this species occurs great care should be used to eliminate trash . Only (he 
tops should be shipped, and these should be carefully examined for eggs or larvie at the 
base of the leaves. 

Betrription and biology: Molh measurii^ over 3 inches in wing expanse, brown with 
a white band crossing each wing and a few yellow spots beyond. Pupa reddish btown, 
over an inch in length. Larva whitish, about 2 inches long, with reddish brown head. 
Bores in the stalks of its food plants. Eggi laid singly, pinkish, elongate, pointed at 
each end, ribbed, in cross section formed like a five-pointed star. Over 50 eggs are 
laid by each moth. (See text fig. 97.) 

DutrHulUm: British Guiana, Dutch Guiana, Trinidad, and other parts of northern 
South America. 

Ubich, F. W. The Cane Sucker. 2 pp., with colored plate. 
Mablatt, C. L. Bureau of Entomology, O. S. Dept. Agr., Bui. 5i. 1905, pp. 71-75, 

pi. 4. 
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Sesamla cretica Led. 
(Durra Stem Borer. Noctuidse; Lepidoptera.) 

Host: Sugar cane, com, duira. 

Tnjwry: ^ery serious pest in Khartoum. Is liable to importation in seed cane. 

J^escription and biology: AduUf a stout bodied, creamy colored moth, with wing 
expanse of about 30 mm.; hind wings silvery white; forewings creamy with iaiat 
brownish markings. Pupa 15-18 mm. long, chestnut colored. Larva 25-30 mm. long, 
varying from pinkish or yellowish to dead white; head brown, spiracles black. Egg 
white, 6 mm. in diameter. While this pest is more important as an enemy of durra 
and maize in Khartoum it is more likely to transportation in sugar cane. 

Distribution: Khartoum, Sudan. 

King, H. H. Third Report Wellcome Research Laboratory Khartoum, 1904, pp 
22^224; pi. 27, figs. 1, 3, 6, in color. 

DlatrsBa spp. 

(Sugar-Gane Borer Moths. Pyralidse; Lepidoptera.) 

Species: ^DiatrsMt saccharalis Fabricius; Mexico, West Indies, United States. 
Z>. striatalis Sn.; West Indies, Java. D. canella Hampson; Trinidad, Grenada, 
Guiana. D. lineolata Walker; Trinidad, West Indies, Central America, South 
America. 

Hosts: Sugar cane and grasses. 

Injury: Very serious injury by boring in the stalk. Easy to transport in seed-cane 
shipments. 

Description and biology: Gray moths with whitish-spotted larvse. Pupate in the 
stalks in the larval tunnels. Eggs are laid in clusters. Diatrasa saccharalis has been 
fully treated in American literature. The others behave in a similar maimer. 

Babbeb, T. C. U. S. Dept. Agr., Bur. Ent., 1911, Circ. 139. 

Stubbs, W. C, and Morgan, H. A. Louisiana Exp. Sta., ser. 2, 1902, Bull. 70. 

Van Dbventer, W. Handbook voor de Suikerrietcultuur, Java, 1906, pp. 131-139, 

pL20. 

Clillo slmplei Butler. 

(Sugar-Cane Moth Borer of India. Pyralidse; Lepidoptera.) 

Hosts: Sugar cane, com, soighum, rice, millet. 

Injury: Very serious pest, boring in the stalks. It is liable to importation in 
seed cane. 

Description and biology: Moth yellowish gray, the male a little smaller and 
darker. Pupation occurs in the larval tunnel. Larva about an inch long, with a 
dirty white body and black head, a dark patch behind head and two dark longitudinal 
lines on body. The small hairs of the body are set on black dots. The larva burrows 
in the stalks of cane, com, sorghum, rice, and millet. Eggs laid in rows, side by side 
on the leaves. (See plate xliv, figs, a, g, m, s.) 

Distribution: India, Formosa. 

Maxwell-Lefrot, H. F. Moth Borer in Sugar Cane. Agr. Joum. India, vol. 1, pp. 

97-115. 

Babu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa. Calcutta 

Leaflet 56, pi. 38. 

Omlodes accepta Butler. 

(Hawaiian Sugar-Oane Leafroller. Pyralidae; Lepidoptera.) 

Hosts: Sugar cane, grasses, sedges. 

Injury: Feeds on the leaves, which it rolls for its protection. The damage is some- 
times serious. Is liable to importation in seed cane. 
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Description and biology: Adult, brownish with white-lined veins and margins of 
segments; wings with two darker bands; antennae long. Wing expanse 20-30 mm. 
Pupa 12-14 mm. long, light brown. Larva 27 mm. long, green with a few scattered 
hairs; head pale yellowish. The larva feeds on the leaf, folding it into a tube to 
protect itself while feeding, changing to a new leaf when it has eaten all it can. When 
disturbed it drops to the ground. Eggs laid in small clusters arranged in rows on the 
surface of leaves. (See plate xlv .) 

Distribution: Hawaii, Peru. 

SwEZEY, Otto H. Hawaiian Sugar Planters* Assn., Bull. 5, pp. 6-10, pi. 1. 

Polyocha saccharella Dudgeon. 

(Cane Root Borer. Pyralidse; Lepidoptera.) 

Hosts: Sugar cane. 

Injury: Causes stunted growth and shriveling of plants by boring in stalks and roots. 

Description and biology: Moth small, brown, with hind wings white. Pupates in 
etalk. Larva about 0.75 inch in length, of white color; bores in stalk and root; hiber- 
nates in root; before pupating it eats an opening in the stem and covers it with silk. 
(See plate xliv, figs, d, ;, p.) 

Distribution: India. 

Basu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa, Calcutta, 

Leaflet 58, pi. 38. 

Eieunetls llavlstrlata Walsingbam. 

(Sugar-Cane Bud Moth. Tineidse; Lepidoptera.) 

Hosts: Sugar cane, palms, banana, pineapple, Pandanus. 

Injury: While this species mainly lives in the dead tissues of the above food plants, 
it breeds in cane stalks among the dry leaves, but often eats out the eyes or buds, 
thus destroying the propagating value of the cane. It may easily be transported in 
seed cane. 

Description and biology: A small moth, measuring 14 mm. in wing expanse, head 
and thorax yellowish white, forewLngs yellowish white, with indistinct yellow streaks, 
hind wings shining pale golden yellow, becoming white at apex. Pupa 5 to 6 mm. 
long, pale yellowish brown. Larva 12 to 15 mm. long, whitish, head reddish brown, 
hairs on darker tubercles. The larva usually feeds in the dried leaf sheaths, but 
sometimes attacks the rind, giving entrance to fungi, and does the greatest damage 
by eating out the eyes. 

Distribution: Hawaii. 

SwEZEY, Otto H. Hawaiian Sugar Planters' Association, bul. 6, pp. 9-12, pi. 2, 

figs. 1-6. 

Laspeyresia schlstaceana Sn. (Grapliolltlia). 

(Gray Borer of the Sugar Cane. Tortricidse; Lepidoptera.) 

Hosts: Sugar cane. 

Injury: Very important in Java. Is liable to importation in seed cane. 

Description and biology: Moth about 12 mm. long, grayish brown. Pupa reddish 
brown, 8-13 mm. long. Larva yellowish, with head and collar on prothorax as well 
as two apical segments chitinized reddish brown. Hairs sparse on brownish spots. 
The larva bores in stalks of the cane. Eggs oval; about 120 to 170 are laid in a row 
under the leaf or behind the sheath of the cane. 

Distribution: Java. 

Van Deventer, W. Handboek voor de Suikerrlet-cultuur, Java, 1906, vol. 2, pp. 

142-150, pi. 21, text figs. 46-49. 
SoRAUER, P. Handbuch der Ffianzenkrankheiten, 3d ed., 1913, vol. 3, p. 284* 
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B. OTHEB IMPOBTANT SrGAX-CANE INSECTS. 

OBTHOPTERA. 
and Loeustlda. 

Oij/a inlrkila St!i] oF Fdrmoaa and Japan; O, velac Fabricius of CUna, Japan, IndU,uid Islands o 
the Padflo Ocean; O. annuJicornto MBtBumura of Formosa; attack foliage. 

Epacromia lamulai Fabrlclus and Trilnphidia annviela Thunbarg; Jara; attack IolIag«. 

Bacila oiiBfliiJCTiij Matsiiiniira of Formosa. 

Oetailotlilnui exa Burr of Japan and Formosa. 

Acrfdium auccJncCum Llnneeus and A. flanicome Fabclclus of Japan, China, India, Formosa, and the 
Malay Archipelago; A. rowum Do Gear, A. ithntneii Krausa, A. iMUkarnt ServUle, and A. msi- 
luaum Llnnsus of Java. 

Pachiitylxu jaltratorloides Belchatting, an Mpedally serious pest In Formosa, Asia, Alrica, and Aus- 
tralia; ffi(Joi™« infemalii Sausaure of Japan, China, Formosa, India, and Malaysia; 0. nltro/Ot. 
cialua Latreille of Asia, Europe, and Africa. 




Fig. 08.— Cane grssshoppra 



AlriKlomorpha amniiii Fabriclus (See text, flg. 98) and A. piiilacma De Haan of Java; A. M/U 

Boliiar of Japan, China, and Formosa. 
EUtwea cKfori) De Haan, Micopoda tlmvam Llnnxus; Java, 
Tryzalii nomua Llniueus of Formosa, Asia, Atiica, and Euri 

China, a^ Malaysia; Stenobothumaformosanw Uatsnmuri 

bers and Epacrontia lamulai Fabriclus of Asia and the islands of the Padflc; Parolffllz iracilu 

Shirati, P. tinfulorj) Shlraki, B/dotelliz irciufui Shlrakl, and Tiulxf ormoeamu Shiraki ol Formosa. 



un, ol Forioosi 



GryltldK, OrrliotalpldK. 

LiofryUtu MmacalalMi De Geer, L. /oraioianui 
flammaculiitu) Uatsumuia, Grvllolalpa afrk 
}>3llldulu> Matsumura, and Trigiraidmm haan 



u Burmeister, TriiiKtsl'u 



Saubsure; Orieri 
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HEHIPTERA. 



icouUt Zohntnv; Javft. 
Atptdionu ( rar^mli) glomralii QrsMi; India. 

Arptdioitu ( TVurfonli) MCdiaH Cock«r«l]; Weat IndlM, Itvm, Britlah OalMia. 
CkimHpit depreui Zebntoer; Jan, Indli. 
CkionatpU madiuntntiM Zehntniir; Jara. 
Cl>i«iai;iif ncctaH/ol'l Zahiitiier; Java. 
ClitomtpUtifiileniii Zdmtiiv: Java, Ilaiuitlua. 



A^a4aJa]>onkB Newilwd; India. 

AittralitaniaiabcmbH**BoiMvvti; Ibdcdn. 

/coifs niFdteUaruni WotTood: S«ych«U«, Uadclia, Focnuiaa. 

LecanhttttipitTinii Si^ontf Uaurftiua. 

Ltcanhim JirufKrl Zctmtner; Java. 

llaretnda/Brmlciirum GuJIdi Barbados. 

Pteudococtui bmintii Kuwana; Japan. 
^iPtaioeaccai bromellie BoucM; HawaU. 

i>wiuf««ciu(nlu(iIariicUaaksll; Hawaii, St. Croix, Porto Rico, ; 

Pteuiococctu vueluiri Cocketell; Cngta Blca, HamU, Porto Rico, 

Pteadocoeciit ucdtarifotil Qreon; Hawaii. 
^^pKudaoKnulncnni Tlnslay; Texas, Uaurltiui, 

PulvlnaTiaicnsiOairia; Uaurlllus, Formosa. 

RIptrtia (UxAirl Outote; India. 



FIr. 99.— Canelealhopper (PimllnofcOTOiw). 



lia ipltndena Ganoir, RIcanIa lenfKs St&t., Dbutromiut poliuu. 
od, yicerfoidifi aa^ricora Uatsumura, /fiais atraicnon Lelhlerr;, 
pbscodfi uulMHr Brcddln, wblcb is very Injurious in Java; Eeii' 
foffaaa Mdlchar, Trapidoeepltala brunntipennit Signoret, T. iaecharivoreXta MatsumLffa, r. formtMiia 
Uatsiunum, Slenocrantu asffJiari Ualsumura, CiIMbi propin^a Fleb«r, D. fvrc(ftva Horvath, D. 
ammltileela Matsumura, D. fumota Matsutoura, Zyjina caatrnKHfta Matsumura, Z. matuilfrmi 
Uotsdiulslry, Z. mimifa Mellchar, Qwuhodut viridit Uatsumura, Q. palliduliu UatBumura, daiah 
nxUfToni, C. B-votata Fallen, JVlmrna ^lida Me]li:]iar, S. iutunUt Uellchar, DeUoccpAibK dsrwlu 
Molsebulslcy, XcpMitIa apicilit MotschuJsky, Eveamhiu imigiiiiea Lethinrrr, IWfjonia arUa 
LlnnEBus, T. olbida Walker, T. ftmtginta Fabrleius, SlronfyloccpAoIiu a^utit Fallan, and Ptfi*' 
tottalit Walker: Formosa and oriental regions; Pyrilli aVrraiu Distant, India. (See text, tg. W.) 
PlKnlu7nacuIoiaWe8twood,2>icranofriipi9«»IstrliBreddin,Bnd £iHDMopfna trutrrrl Breddln; Ja»i 
The leanioppen ot the gaans PakiTiiliBv seem to be partial to sugar cane, sometimes attacUsI 
grassffl. Aside from P^ saaiharietd^ Klrkafdy, treatod above, the following spo^n are recorded bT 
Unlr: P. vilumii Kirkaldy, FIJI; P. gnminiciila Kirk&ldy, Hawaii; P. (inouK Kirkaldy, Borneo; 
P. pallidula Mutr, Borneo; P. ralilei Mulr, British New Guinea; P. bieoloria Uuir, British Ne« 
Oulnea; P. varieffata Mulr, British New Oulnoa; P. papuenais Mulr, British New Qulnea; P. ni^f- 
trii Breddin, Java, Borneo, Brltlsb New Guinea; P. laloteniu, Mulr, British New Qulnw; P- 
omMntmlt Mulr, Ambolua. Owing to the habit of layiuf eggs In the cans stalks any of these specie 
can he transported In t^ans shipments. 
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CtcadldaB. 

Mbffanniahebes Walker; Java. 

Aleyrodldn. 

NeomtuiMlia berffii Signoret; Formosa, oriental regions. 

Alettrolobus longicomis Zehntner, and AUyrodet ktetea Zehntner; Java. 

Apbldldn. 

Oregma lanigera Zehntner; Formosa; very injurious. 
€^€Oica lucifuga Zehntner; Formosa. 

Mirldae (CapsldsB). 

Lfgiu oryzx Matsumura and L. sacchari Matsumura; Formosa. 
Peritcopus mttnitUus Breddin; Java. 

TInsitldK. 

SereiUMaformosana Matsumura; Formosa. 
Leptodktfa idbida H. Scbaefler; Mexico. 

CVinniM toted Matsumura; Formosa. 
Colabathmtei aaccharicida Karsch; Java. 

CoreidSD. 

Cletus triffonus Thunberg, C. bipunctatus H. 8., Riptortus ftucut Fabricius, and Leptoeoriaa varkomis 
Fafaridus; Formosa. 

PentatomldaD. 

Scotinophora tartdlis Vol!., Menida histrio Fabricius, Nezara viridula Linnseus, and Coptoaoma cribraria 

Fabricius; Formosa. 

THYSANOPTERA. 

Helkihripi atriatoptera Kobus, Phyaopiu aexnotatut Zehntner, Oxythrips binervii Kobus, PaTthenolhript 
(?) Itobuti Van Deventer, Stenothripe (?) zehfUneri Van Deventer, Tkript aacchari Krtkger, T. terrata 
Kobus, T. minuta Van Deventer, and Phlotothrips lucaateni Ejiiger; Java. 

Phkeolhrips paUidkomis Matsumura; Formosa. 

COLEOPTERA. 
Bostryehlds. 

Dinoderus minutua Fabricius; India. (See Bamboo.) 

ScaraliaeKUB. 

OrycUs rhinoeerus Linneeus (see Palms), Xylotrupea dkkotomua Linnaeus, and Ligyrut rugkeps Le 
Conte; the destructive scarabseids, whose larvse feed at the cane roots; oriental regions. 

Xylotrupes gideon Linnaeus, Anomala stnea Perty, Adoreiua umbrosus Fabricius (see Rose), and Holo- 
trkhki leucophtlidlma Wiedemann; the very destructive scarabeids, whose larvse feed at the roots of 
cane; Java; oriental regions. 

Holotrkhia vidua; attacks cane in the Philippines. 

TenebJlonldsB. 

Oonocephalum (Opatrum) nctUangulum Fairmaire, whidi bores in sugar cane and tobacco stalks. 

Elateridse. 

AgrwUa formoaanua, A. takhuenm, A. sacchari, ^olua vittatua, Cardiophorua devaatana, C. formoaanua, 
Ludiua atUuralia, and Lacon ahirdkii, all described by Matsumura; Formosa and oriental regions. 

Chrysomelldse. 

Monaiepta nigrohilineata Motschulsky; ColaapidM metdllka Rossi, a very injurious species; Nodosioma 
laUrdlia Matsumura and Hiapa callkarUha Baly; Formosa and oriental regions. 

BrachyrhlnMse. 

Echirtocnemua aqtiameua Billberg, Myllocerua brunneua Matsumura, M. gtUtuliia Matsumura, Epiaomua 
albinua Matsumura, CneorhiniLa albigiMatua Matsumura, Phytoscaphua formoaanua Matsumura, 
Tanymecua ruatkua Fabricius (a' very injurious sx>ecies); Formosa. 

Hypomecea unkolor Fabricius, which breeds at the roots of young cane abd also attacks rice; Java. 

Curcuiionidse* 

Litua vetula Fabricius; Formosa. 
Baria aaceharivora Matsumura; Formosa. 

Calandrldse. 

Bhynchophorua palmarum Linnaeus; Trinidad. (See Coconut palm.) 
CoamopolU^a aordkliu Germar; Pacific Islands. (See Banana.) 
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LEFIDOFTERA, 

I, Ditcophara cdindi Stoll, PampMla data EoUar, Bttperia phllltui MOschl«r, H. 
conjuncia H. 8,; Jbtb. 
Pamani malklat Fsbrkius and Tdkola ourlu Uniueiui Mitititiit mjnctu Linncus and- Jfelanilf] 
Icda Llrmsna; FormosB and orleDUl icglDiis, 
ptalUBldn. 
Lmcaphiaia lineata Westwood; FornvHa. Java. 



IjrmantTllda. 

PnJIt tecuri) Hiltiner, Evproclti minor Snellenliaavaii. Zdia Htou/a SnellsDlioeveQ, Procriitca ndara 

Moore, and Aroa itKrin HUbner; Jaia, 
Zaiiia cotlttHi Matsumura; Foimosa. 
Euproctli flasiittt Cramer^ oriental regions. 



SftamianonafiTtoideBljs(.,Spodoptfra prcttn Gu^n^, Agrotia inurjfctionii Go&D&o. Remigia fmgaiis 

Fabriclus (9M t«xt Sg. 100); Java. 
Nonatria ecillota 0119 k destructive to cone in New Soutb Wales. 

Tfonojrti In/ertni Walker, which Is very Injurious to cane In Formosa; Cirphia nnipuncla Haworth, a 
cosmapoUtan pest; andi^. loriyi Dup: Formosa. 
jVonofria unf/ormu,' India. (Seepl. XLIV.Rgs. c, 
1, 1, 0.) 

Botf) codeialls Walker, CnaplialiKiixia btfiacallt 
Bnellenhoeven, £clT7>opAa^ iiUacht EnellenLoe- 

(TIHIoin/iHcarcUii SneJlenhoeven, ScfrpopAagaauri- 
jltuZeller. a serious bortr (see pi. XLIV, flgs. b, 
h, I, n, r), and Diatrssa ilTialaHs Snellenlioeven; 
Formosa and oriental regions. 

Antrailiii abtul/lls Zeller; India; borei. (See pL 

CW/oBHriciiia Dudgeon; India. (See Rice.) 
Sctrjiophaiia ckTjiaoniaa Zeller and 8. raonodiinna 
Fig. 100.^-Cane moth (Rtmiiia /rt^i.) (Max- >=•"" '■^ P'- ^^^'^- "E- Ell India; very inju- 

weU-Lefroy). '^'"^ »^""- 

ElaehbtUa. 

CivmoptiTS! palllfiHciella Soellenhoevea; Java. 

Autoslkhn pelodei Meyrlck breeds in dead (»ne leaves and other plants la Hawaii. 
Tottrlddf. 

EiKMonw ichlstacta Snellenhoeven; causes much Injury by boring in the stems; Formosa. 

le leaves, coni, and sorghum, as well as other plants. ' 
TIneMn. 

Eteunctit piltaata Swezey and E, muirielia Sweaey of British New Guinea attack the cane e^tactly as 
E. jlamslrittia; OjKtgoniit lurigjucinota Butler ol Hawaii. Marquesas, and Society Islands; O. apkaiit 
Sweiey of Hawaii; O. dimWia/rfiii Zeller o( Java; 0. saxharella Sweiey, and 0./uniic(p< Felder of 
British New Guinea attack the wet dead leaves and lower buds of cane. 

LITEKATUKE. 

UATSuUtrsA, 8. Die Sohiidliiaien und Niitilichen Insekleo vom Zuckerrobr Formosas, The Keiaeisha, 

Tokyo, IBIO. Also In Zelt, f. wiss. Ins. biol., band. 6, pp. 101-104; 136-139. 
Van Deventeb, W. Handbook voor de Suifcerrteti<ultuur, Java, vol. 2, 1906. 
MuiH, F. Hawaiian Sugar Planters' Assn., Entom. bul, 9, 1910, 11 pp., B flgs. 
Heibemann, 0. Joum. Econ. Entom. 1913, vol. fl, pp. 249-251, flg, 1, 
SoKAtJEB, P. Handbuch der PflarueOkraDktaeiten, 3d ed., 1913, vol 3. 
SwEZET, £. P. HawBlian St^ar Planters' Assn. Bul. 6, 1909. 



The Suqar-Cane Mealv-Buo. 



The augar-cane DHwIy-biu'lPxiidoea 

ot young cane. Fv>. I.— Adult le 
Fio. 4.— Cocoons. (Van Dine.) 



b mealylUcs coveilog. 



Plate XLVII. 



The Tobacco St em- Borer. 

m-boier (OnorimoicAenw Mnpa): Fias. a, i.— Ee^. 
Pupo. Fia./.— Larva. Fras.ii, *.— Adults. <lla 
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SWEET POTATO. 

(Ipomnea batatas Poir. Family Convolvulacese.) 

The sweet potato is now grown in many parts of the world, and, while not often 
shipped into the United States because pf our own bountiful crops, there is always 
likelihood of danger in shipment of tubers for propagation purposes. The only 
enemies of the vine which are dangerous are those which attack the tubers. 

A. BETTER KNOWN SWEET-POTATO INSECTS LIKELY TO BE IMPORTED. 

Cylas brunneus Fabricius. 

(Liberian Sweet-Potato Borer. Curculionoidea: Coleoptera.) 

Host: Sweet potato. 

Injury: Attacks tubers in a manner similar to C. formicariiis. Liable to introduction 
in the tubers. 

Description: A wingless elongate weevil with body constricted in front of elytra; 
unicolorous, brown, bronzy or black, of the same form as C. /(yrmicwriiLS. 

Distribution: Liberia. 

H^ Cylas formicarius Fabricius. 

(Sweet-Potato Weevil. Ciu'culionoidea: Coleoptera.) 

Host: Sweet potato. 

Injury: Very serious pest of sweet-potato tubers. 

Description and biology: Adult an elongate weevil, with steel-blue elytra, reddish 
prothorax and legs and darker head; about 0.33 inch in length. Pupa white, elongate 
with all appendages folded underneath. Larva a white footless grub with dark-brown 
head; bores in the tubers of the sweet potatoes and pupates in its burrows. It attacks 
the tubers both in the field and in storage. 

Distribution: Nearly cosmopolitan; Florida to Texas, but not present in all sweet- 
potato sections of the United States. 

Basu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa, 1913, 
Calcutta, Leaflet 71, pi. 47. 

Euscepes batatae Waterhouse. (Cryptorhynchus.) 

(West Indian Sweet-Potato Weevil. Curculionidae; Coleoptera.) 

Host: Sweet potato. 

Injury: Bores in the tuber. Very easily distributed. This weevil is caught in 
quarantine in almost every shipment of sweet potatoes from Hawaii to California but 
has not yet become established. 

Description and biology: Weevil elliptical, brown, covered with flat scales and 
bristling with stiff erect scales; beak short, concealed on breast when at rest. Pupa 
white, oval with two apical spines. Larva curved, white, legless with chitinous head. 

Distribution: West Indies (Barbados, Antigua), Hawaii. 

FuLLAWAY, D. T. Hawaii Agr. Exp. Sta., 1911, Bui. 22, pp. 27-29, fig. 9. 
Whitney, L. A. Monthly Bulletin California St. Comm. Horticulture, 1915, vol. 4, 
pp. 162-164, figs. 24-28. ' 

Omphlsa anastomosalis Gu^^. 

(Sweet-Potato Stem Borer. Pyralidae; Lepidoptera.) 

Host: Sweet potato, other garden crops. 

Injury: Bores in the stem and sometimes into the tuber, in which case it can easily 
be disseminated. 

55266—17 14 
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Description and biology: Moth white, with the body suffused with ocherous and 
rufous, leaving some pale spots on the dorsum; forewings with rufous suffusion on 
basal area extending below median nervure to middle of wing, hyaline patches at 
ndddle and end of cell, rufous edged ocherous spot between them, and another beyond 
cell, curved postmedial rufous line i^ith irregularly dentate line beyond it inclosing 
series of hyaline patches; hind wings with base rufous, two irregularly waved rufous 
post-medial lines; expanse 32-36 mm. Larva 30 mm. long, pale yellowish white, with 
conspicuous brown tubercles. Eggs elliptical, flat or moderately rounded, laid on 
leaves. 

Distribution: China, India, Ceylon, Java. Introduced into Hawaii about 1900 and 
has become quite a pest. 

FuLLAWAY, D. T. Hawaii Agr. Exp. Sta., 1911, Bui. 22, pp. 1&-19, fig. 6. 

B. IMPORTANT SWEET-POTATO INSECTS. 

HEMIPTERA. 
Jasslds and Fulgoridse. 

Nesaaydne ipomcticola and Aloha ipomax; Hawaii. 

COLEOPTERA. 
Conchyloctenia punctata Fabrlclus; Africa; sometimes serious. 

ScaralmldSB. 

Adoretus umbrosus tenuimaculatus Waterhouse; Hawaii, Japan. 

Clirysoineildse. 

Aspidomorpha militaria Fabricius; India, Java; leaf beetle. 

LEPIDOPTERA. 
Noctuidse. 

Agrotis crinigera, A. dislocata, A. saucia Hilbner, Spodoptera mauri^ia Boisduval, Laphygma eiigu2 

Hiibner, L. reclusa and PlvMa chalcites Esp.; Hawaii; cutworms. 

Sphingidae. 

Herse convolvuli Linnaeus; Hawaii, United States. 

Tlneidse. 

^Bedellia minor Bus'*k; Hawaii, Florida; leaf miner. 
Bedellia eomnulentella Zeller; Cosmopolitan. 
Bedellia orchilella Walsingham, Hawaii; an important leaf miner. 

Pyralidse. 

Phlyctasnia despecta Butler; Hawaii; leaf roller. 

Tortrlcidse. 

Amorbia emigratella Busck; South America, Hawaii; leaf roller. 

TAMARACK. 

See Conifers. 

TAMARIND. 

(Tamarindus indicus L. Family Leguminosse.) 

An ornamental shade tree grown everywhere in the Tropics. It is grown in southern 
Florida and California and is used in conservatories in more northern countries. The 
pods contain a pleasant pulp used in the Tropics as a basis for a cooling drink. This 
pulp is also used in medicine. The wood is valuable for furniture. 

IMPORTANT TAMARIND INSECTS. 

COLEOPTERA. 
Mylabridse. 

Caryoborus goriagra Fabricius; India, breeds in seed. 

Calendrldse. 

Calendra linearis Herbst; Brazil, West Indies. 
>!>: Calendra rugkolUs Casey, Key West, Fla.; breeds in seed in pod. 

Tenebrionidae. 

:J^Palembus ocularis Casey; Key West, Fla. 

Stebbing, E. p. Indian Forest Insects. Coleoptera, 1914. 
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TAMABISK. 

( Tamarix spp . Fam ily Tamar iscaceee . ) 

Ornamental trees or shrubs occurring from Mediterranean regions to East Indies 
and Japan. Tamarix gcdlica is planted in many places on our Gulf coast. Several 
species have medicinal properties and yield dyestuffs. The punctures of Coccus 
manniparus cause ToTnarix mannifera to produce " manna. " 

IMPORTANT TAMARISK INSECTS. 

COLEOPTERA. 
Curculloiiidse. 

Coniatus Isetua Miller, and C. tvMvit Oyllenhal, Europe; breed on the leaves. 

Naiwjpkyet tamarieis Qyllenhal; Europe; breeds in the ovaries of Tamarix gaUka. 

Baroaou, p. Rassegna Biologica Rinoofori Europei, 1883-87. 

TEA. 

( Thea sinensis. Family Temstroemlaceae.) 

The tea plant is a flowering shrub much valued for its leaves, which yield the uni- 
versally used beverage. It occurs in China and India and is also propagated in this 
country. Other species of the genus are much prized as flowering shrubs. 

A. BETTER KNOWN TEA INSECTS LIKELY TO BE IMPORTED. 

Xylebonis fornicatas Eichhofl. 
(Shot-hole borer of tea. Ipidse; Coleoptera.) 

Host: Tea, coffee, cacao. 

Injury: Tunnels in pith of young twigs and in wood of old trunks. Very injurious. 

Description and biology. — Beetle oblong, shining, fuscous, 1^ mm. long; larva devel- 
ops into beetles in fallen twigs. 

Distribution: Ceylon, Java, India. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 575. 

Biston suppressanus Gn. 

(Indian Tea Geometrid. Geometridae; Lepidoptera.) 

Hosts: Tea, Dodonea viscosa, Carissa diffusa, Bauhinia variegata, Acacia catechu, 
Acacia modesta, Rothra tinctoria, Cassia auriculata, Albizzia. 

Injury: Serious as defoliator of tea and forest trees. 

Description and biology: Moth, gray with black markings. Larva green. Has three 
broods a year. 

Distribution: India. 

Ste^bing, E. p. Manual Forest Zoology, India, 1908, p. 133, fig. 267. 

Psyche spp., etc 
(Tea Bagworms. Psychidse; Lepidoptera.) 

Species: Psyche albipes Moore; Ceylon; tea. Psyche assamica Watt; India; tea. 
Acanthopsyche reidi Watt; India; tea. Acanthopsyche snelleni Heyl; India; tea. 
Amatissa consorta Templeton; India, Ceylon; tea. Clania variegata SnelL; India, 
Ceylon, Java; tea, cinchona, coffee. Clania crameri Westwood; India; tea, cinchona, 
coffee, Pinus longifolia. Clania holmesi Wall; India; tea. 

Injury: Feed on foliage, twigs, and bark. 

Biology: The larvae feed in bags made from scraps of bark, etc. 

Watt and Mann. Pests and Blights of the Tea Plant, Calcutta, 2d ed., 1903, pp. 
188-200, figs. 13-15, portions of pis. 7, 8. 

SoRAUER, p. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 328, 329. 
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B. OTHBR nUPOlLTANT TEA INSECTS. 

ACARINA. 
TeCimnychida. 

Tetranffehus bioctUatwt Wood-Mason. (See Coffee.) 

HElflPTERA. 
Cocfldse. 

:^Fiorinia thex Oreen; cosmopolitan; tea, olive, etc. (See pL V, fig. 1.) 

:!^Orthezia inHgnit Douglas; cosmopolitan; tea, citrus (See pL IV, fig. 2.) ' 

:^ Coccus hesperidum Linnaeus; cosmopolitan; tea, citrus, palms. (See pL II, fig. 2.) 

PtUvinaria thex Froggat; Australia; Thea viridis. 

Coccus viridis Oreen; Ceylon, Hawaii. 

LEPIDOPTERA. 
CoBsida. 

Zeuzera coffex Nietner; borer. (See Coffee.) 

CochlldttdaB. 

Bdippe albiffuttata Linnaeus, serious injury in Java. 
Zygsnida. 

Heterusia cingala Moore; serious in Ceylon, India. 
GeometridsB. 

Ophthalmod'es cretacea Butler; Japan. 
Lymantriida. 

Euproctis divisa Walker and E. Ituifascia Walker; Orient. Dasffchira mendosa Hfi.bner, D. misana 
Moore, D. thwaitesi Moore; India, Ceylon, Java. Orgfia postica Walker; Java, Ceylon. Andraca 
bipunctata Walker; India. 
Notodontidae. 

Stauropus alternus Walker; India, Ceylon, Java. 

TEAK. 

( Tectona grandis. Family Verbenaceae.) 

A valuable timber tree of the Orient. 

IMPORTANT TEAK INSECTS. 

COLEOPTERA. 
Cucujids. 

Silvanus advena Walth.; India; breeds in leaves, forming galls, causing leaves to drop. 
Mabcod^midflB* # 

Plateros dispdllens Walker; India; oviposits in clusters on twigs; defoliates trees. 
BuprestidflB. 

Psiloptera fastuosa Fabricius; India; bores in wood. 
ElaterldsB. 

Adelocera modesta Boisduval; India; bores in bast and sapwood. 
Chrysomelidae. 

Aspidomorpha sanctxcruds Fabricius; India; a tcxrtoise-shell beetle; defoliates. 
Cerambycids. 

Stromatium barbatum Fabricius; India; bores in wood of saplings. StromaUum longicorne Newman; 
India; a very serious borer. Oelonxtha hirta Fairmaire and Xyloirechus smei Lap. et Oory; India; 
bore in bast and sapwood. 

Brachjrrhinids. 

Astpcus lateralis Fabricius; India. Myllocerus viridanus Fabricius; India; a serious defoliator. MffUo- 
cerus carinirostris Marshall and M. discolor variegatus Boheman; India. Cyrtepistomus pannosus 
Marshall; India; a defoliator as an adult. 

LEPIDOPTERA. 
CosddaB. 

Cossus eadambe; India; bores in wood of lopped trees. Duomitus ceramicus; India; bores in wood and 

is very destructive. 

Stebbing, E. p. Indian Forest Insects, Coleoptera, 1914. 

Stebbinq, E. p. a Manual of Forest Zoology for India. 1908. 
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(Timber Beetle. (Edemerids; Coleoptera.) 
Hott: Borea in wharf timber, crecwoted and untreated pilii^, paving blocks, and 
pine Aoonng. 

Injury: Reported as doing conaiderable damage at Auckland, New Zealand. 
De»cnptvm; Beetle 12 mm, long, elongate, aubdeprened, brownish yellow or red- 
dish, with yellowish pubescence; dilated sides of thorax, femora, tibife, and tips of 
elytra blue or blackiab. Pupa 16 mm. long, creamy colored, with two median and 
two lateral protuberances on apical segment. Larva 24 mm. long, cylindrical, tapering 
toward apex; creamy colored, front of head light brown; mandibles black; legs short; 
third and fourth abdominal sc^^ent^ swollen beneath and with two protuberances 

each; ninth abdomi- 
nal segment some- 
what bent, with 
transverse fieaure at 



Eastern United 
States. 
] Bbown, T. Tenth 

Eept. New Zea- 
land Dept.Agric, 
1902, pp. 460-463, 
figs. 1-7. 

TIMOTHY. 

{Pkleum praten»e 

Fig. 101.— TabaccD while By (AUtrodet tabaei): 1, pupa case, dorsal view; 2, Linnieus. Family 

pupa case, ventral Tie*: la, larval leg; 3, more mature pupa case, di^sal Gcamineee.} 

view; 4, adult male; 4a, male autemia and eye; *b, tip of tarsus; ic, tip ot 

male abdomen. (Targlani-Toiietti.) This grass is a na- 

tive of Europe now 
extensively cultivated in America for hay. A discuasion of its insect peats will be 
found under Grains and GrasHes. 

TOBACCO. 
{Niootiana tabacum Linnteue. Family Solanaceee.) 

Tobacco is grown in many parts of the world and ia a very important article of 
commerce in various forms. Commercial importations generally consist of manufac- 
tured products, loose leaf, stem, and seed. The greatest dangers lie in the manu- 
factured products and loose-leaf tobacco. There are at present no quarantine re- 
strictions on tebacco. The tobacco plant bas many very important enemiea in for- 
eign countries, which are not extremely likely to enter the country in connection 
with tobacco shipments, but which should be guarded gainst. Many of these 
important insects are listed to assist in the work of identification, 

A. BETTER KNOWN TOBACCO INSECTS UKELK TO BE IMPOBTED. 

AleyrodaB spp. 
(Tobacco White Flies. Aleyrodidfe; Hemiptera.) 
Speeua: A. t«6a« Gennadios; Greece; tobacco. (See text fig. 101.) ^ Trialeurodea 
vaporariorum Westwood, cosmopolitan; many hosts. 
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Injury: Suck juices from foliage; injure value of tobacco leaf. 
Description: Adults tiny white flies. 

KiRKALDY, G. W. Hawaii Bd. Comm. Agr. and Forestry, Bull. 2. 

Targioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, pp. 246-249, fig. 86. 

Catonuna tabaei Qu^rin-HeneviUe. 

(Tobacco Beetles. Anobiidse; Coleoptera.) 

Hosts: Stored products. 
Injury: Attacks dried tobacco. 

Description and biology: Adult beetle ovate-discoidal, convex, brown, covered with 
whitish pubescence, about 5 mm. long. Larva similar to that of Lasioderma. 
Distribution: Europe. 

Targioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, pp. 92, 93. 

Agriotes Itneatus LinnsBus. 
(Tobacco Wireworm. Elateridae; Coleoptera.) 

Hosts: Tobacco, grain, potatoes, beets, peas, clover, cabbage, hops, com, carrots, 
lettuce, peach, etc. 

Injury: Larvae tunnel the roots and sometimes steins. 

Description and biology: Adult a snapping beetle 7-8 mm. long, brown with griseous 
pubescence; second and fourth elytral intervals blackish; antennae, anterior margin, 
sind posterior angles of prothorax reddish brown. Larvse elongate, chitinous wire- 
worms; feed in the roots and stems of plants and cause much damage. 

Distribution: Europe, Asia, Africa. 

Targioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, p. 81, figs. 30, 31. 
SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 482, fig. 295c. 

Agriotes pUosus Lacordaire. 
(Tobacco Wireworm. Elateridae; Coleoptera.) 

Host: Tobacco. 

Injury: Larvae tunnel the plants. 

Description and biology: Adult a snapping beetle, black, 12-14 mm. long. Larva 25 
mm. long, chitinous, wireworm, feeds in the roots and stems. 
Distribution: Bessarabia, Portugal. 

Lindeman, K. von. Die Schadlichsten Insekten des Tabak in Bessarabia, 1888, 

Moscou. 
Targioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, 1891, p. 82. 

Athous niger Linnaeus. 
(Tobacco Wireworm. Elateridae; Coleoptera.) 

Hosts: Tobacco, beets. 

Injury: Larvae tunnel the plants. 

Description and biology: Adulty snapping beetle, shining black with cinereous 
pubescence; length 11-12 mm. Larva 18-20 mm. long; a wireworm which feeds in 
the roots of tobacco and other plants. 

Distribution: Europe. 

Lindeman, K. von. Die Schadlichsten Insekten des Tabak in Bessarabia, 1888, 

Moscou. 
Targioni-Tozzetti, Ad. Animali ed Insetti del Tabacco, p. 79. 
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Gnorlmosclieina hellopa Low. 
(Tobacco Stem Borer. Gelechiidse; Lepidoptera.) 

Host: Tobacco. 

Injury: Very injurious as a stem borer. Stems having swellings should be destroyed . 

Description and biology: Adult moth small and brown with narrow fringed wings. 
Pupa stage is spent in stem. Larva^ caterpillar bores into the leaf stem and bores 
downward in the stalk, causing a swelling to appear in two or three weeks. In cold 
weather this stage lasts 6 to 10 weeks. Eggs deposited singly upon leaves, stems, and 
stalks, usually upon the lower side of leaves or stems. In cold weather this stage 
lasts 2 or 3 weeks. Warm weather reduces the development from about a third to a 
half. (See plate xlvii.) 

Distribution: Australia, Ceylon, India. 

Maxwell-Lefroy, H. F. Indian Insect Pests, 1906, Calcutta. 
Basu, S. K., and Dutt, H. L. Crop Pest Handbook for Behar and Orissa, 1913. 
Dept. Agr. Behar and Orissa, Calcutta. Leaflet 53, PI. 36. 

)kPliytoinyKa afflnis Fallen (nlgricomis Macquart). 
(Marguerite fly. Agromyzidse; Diptera.) 

Hosts: Tobacco, Cineraria^ Cosmos^ HeUanihus^ Geranium, Dahlia, Chrysanthemum, 
marigold, nasturtium, lettuce, celery, carrot, parsnip, pea, cape weed, dandelion, etc. 

Injury: Mines the leaves, destroying their value for high-grade products. Might 
be distributed in celery or tobacco. 

Description and biology: Adult fly very tiny. Pupa is formed in leaf mine Larva 
tunnels the leaf. Egg laid on under surface. 

Distribution: Tasmania, New Zealand, Australia, Europe, United States. 

Lea, a. M. Insect and Fungous Pests of the Orchard and Farm, Hobart, Tasmania, 
pp. 81-84. 

B. OTHER IMPORTANT TOBACCO INSECTS. 

ORTHOPTERA. 
Giyllldie and Locustldie. 

Acridium migratorium Fieber, and Aniaolabria maritima Fieber; Europe. 

Atractomorpha crenulata Fabricius; India. 

Brachytrjfpes achatinus Stoll; Asia. 

Caloptenus italictu Burmeister; Mediterranean Regions. 

ChrotogontM trachypterus Blanchard; India. 

Lozusta viriiissima Fabricius; Europe, Asia, Africa. 

Pachytus sukicoUis; Transvaal. 

GryliotiUpldK. 

OryUotalpa gryllatalpi L. (vulgaris Latreille); Europe. 
Oryllotilpa africana Pal. B.; widely distributed. 
Schizodactylus monstrosus Drury; Asia. 

HEMIPTERA. 
MlridK (Capsidse). 

OaUobellicus crassicornis Distant; India. 

Lygaeidse. 

Cymnus tabaci Matsumura; Formosa. 
Nysius minor Distant; India. 

PentatomidK* 

Nezara viridula Linn bus; Transvaal, 

COLEOPTERA. 
Scarabaeidee. 

Adoretua umbrosus Fabricius; Hawaii; feeds on leaves. 

MelolorUha vulgaris Fabricius of Europe; M. rufipes Herbst of Europe, Asia, Africa; M. tenebrosus 

Kiesenwetter, M, niger Fabricius; and M. castaniptes Paykull; breed at roots of tobacco. 
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0/tania lUjiuArli Va«t; Europe; brscda in U 



IT b&rk above tbe (lound, causing rt 



Blapi mucroniM Latreille; IMIr. 

EnlocMralaUratli Bahemsn: J>ya. (Sw Sagsrcanc.) 

Oonoccpk^an tnttrmiiium Fbduv; BassaraUa; caiuea stunted giowtb br boiliig. 

Omoaiitalan aculangutitm FsinnBlia; . 
A borei in stalks: O. {Opntram) puiiUam 

** ridus; Europe; borer. 

b ftdniiu/nnaraJliUaliiaiit: Bessarabia. 




CUtmia puitdiBejOrit Gflrmar; Europe. (See 



LEPIDOPTERA. 

AtroUilrtu Bttbner of Europe, A . ugauvi ScUI- 
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Fig. 103.— Tobacco cutworm {Agroiii legctvm}- Adult. ITargkmi-ToiMttl.) 
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TODDT PALH. 

(f tenw tylvettris. Family PalmftceR.) 

A palm much cultivated in India for ita sap, which yields sugar and "toddy." 
(See Palma.) 

TOHATO. 

{Lyeopemeum aeukntum. Family Solanaceae.) 

The much-prized garden fruit grown very estensively in thia country. 

A: BETTEB KNOWN TOMATO INSECTS UKELT TO BE IMPOBTED. 

Dcalaiitlia nothra Leu. 

(Tomato Weevil. Gurculionidee; Coleoptera.) 

BoH: Tomato, potato, and other v^etable plants. 

Injury: Larvie and adults feed on , 
aud destroy the plants. They are 
nocturnal teedera, tudii^ in the soil | 
by day. 

Detcription: Weevil elongate, about 
12 mm. long, brown with black 
dots. Larva pea -green in color. 
Pupate) in cell in soil. 

Distribution: Australia. 
French, C. Handbook Destructive 

Inaecta Victoria, pt. 5, 1911, pp. 

40-43, pi. 105. 
Fkbnch, C. Joum. Dep. Agr. Vic- 
toria, pp. 12, 13, Dec, 1913. 

Loneluea Bplnullda. 
(Metallic Tomato Fly. Trypetidte; Diptera.) 

Hosti: Tomato, potato, ^gplant, other Solanaceie, 

Injury: Breeds in fruit, attacking perfectly healthy tomatoes. 

Description: Fly, metallic blu 
ish green or dark bronze green, 
wings smoky pink, head and lege 
black, body tapering, eyes large 
and prominent. 

Distrihution: New Zealand, 
Australia, Pacific Islands. 

B. OTHEB IMPOBTANT TOMATO 




Fig. lOB.— Tobacco 



ilfPWiBrimais aptnxiina Zeller. 
Potato.) 

eggplant. 



TiypetMn. 

Dmtu cueurbils! Coqulllett; Indln, Ceylon, BawsU; atUcks (n 
Cetatittt capOata WledsmBsn; attacks fruit, (Sm Fruit.) 
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TOON. 

(Cedrela toona, etc. Family Meliaceee.) 

Tall ornamental trees of the Tropics^ eome epedes cultivated in California and the 
Gulf States. 

AM INSECT INJUBIOUa TO TOON. 



TEOPICAL ALMOND. 

(Terminalia gpp. Family Combretacete.) 
Tropical plants, chiefly of the Old World, Bome of them with edible seed. 
eatappa is cultivated in Florida and Porto Rico. 

IMPOETANT TEBHINAUA INSECTS. 

THYBANOPTERA, 
^Heliothrlpt ruSrocin^Hj Glard; West Indlns, Csyloii, Uganda, Florida. (See Avodado.) 
COLEOPTERA. 



Sinai/I'm cratmn Lesne; India: bores in wood o! I'ermtnalii innuntoia, T. ehelntlii. 

Sinmyhm anale Lesne; India; bcres; 



>f reriAina/ia IxUcrica. 
Lyatu aplnifrom Lesne; Indi^ bores 
in posts of Terminatia lom^iUosa. 



Piilopl'Tamridim. 

CirjmfcofAH. M 
India; bore? in 




Cerambyrtd*. 

.Eel/ilhrsMoierti 


fioFabridus;! 



TIJKNIP; BUTABAGA. 

{Sragsica rapa, Brasska campeslris. Family Cruciterie.) 
These root crops will bear watching tor root pests. 

IMPORTANT TORNIP INSECTS. 

MellKCtlies ien«us Fabrldus. 
(Turnip Flower Beetle. Nitidulidfe; Coleoptera.) 

Hosts: Turnip, rape, cabbage, and other crucifers. 

Injury: Does considerable damage to the buds and flowers, causing stunted and 
shriveled appearance. 
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Description and biology: Adult metallic green, sometimes with a bluish shimmer; 
sides parallel, head and apex rounded, legs dark brown; fore tibiae lighter, small 
externally saw-toothed; body 2-2.5 mm. long, 1.5-2 mm. broad. Larva yellowish 
white, head dark; mandibles with darker apex and a double row of short teeth; length 
4.5 mm. During the first week in June the beetles may be found in numbers in 
blossoms, apparently feeding on the pollen. The eggs are deposited within the 
unopened buds. The larvee feed in the buds and flowers and cause stimting and 
shriveling. Pupation takes place in earthen cells. 

Distribution: Europe. 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 474, figs. 

288-289. 
Ormerod, E. a. Fifteenth Report Injurious Insects, London 1892, p. 96, fig. (adult). 

Trichocera hlemalls. 

(Winter Turnip Gnat. Mycetophilidae; Diptera.) 

Hosts: Turnip, cabbage. 

Injury: Is found in connection with injury to roots of these crops, especially where 
a fungus disease known as "club," "anbury," etc., is present. There is a possibility 
that the gnat might be concerned in the spread of the fimgus. 

Distribution: England. 

Ormerod, E. A. Sixteenth Rept. Injurious Insects, 1892, pp. 147, 148. 

Athalia spinarum Fabriclus. 
(Turnip Sawfly. Tenthredinidse; Hymenoptera.) 

Hosts Crucifers, turnips, beets, etc. 
Injury: Defoliates. 

Biology: Eggs laid in the leaves. Larvae feed on the leaves. Pupates in earthen . 
cocoon. 

Jablonowski. Tier. Feinde d. Zuckerrube, pp. 298-303, fig. 60. 

YIBVBNUM. 

( Viburnum spp. Family Caprifoliacese.) 

Ornamental shrubs, including the black haw, the snowball, laurustinus, and many 
other desirable garden plants. They occur in America, Europe, Africa, Asia, and 
Java. 

IMPORTANT VIBURNUM INSECTS. 

HEMIPTERA. 
Coccidse: 

Armored — 

^if^AsTpidiotus {Chrysomphalus) perseae Comstock; Mexico, England (Kew Gardens), Florida, 

Aspidiotus spinosuB QorD&Xof^\ Italy; Viburnum tinus. 

Chionaspis salicis Linnaeus; Europe. 

Parlatoria myrtus Maskell; South Australia. 

Chionapsis (Phenacaspis) eugenix Maskell; Australia, China, Japan, Ceylon, Hawaii. 
Unarmored— 
' i^Lichtensii viburni Signoret; France, England, Wales, Massachusetts. 

Pseudococcus viburni Signoret; France, Maritime Alps. 

Solenococcus muratae Kuwana; Japan. 

WALNUT ANB BUTTERNUT. 

( Jiiglans spp. Family Juglandaceae.) 

Hardy nut-bearinpr trees of Europe, Asia, and America. The nuts are all edible. 
The trees are valuable for shade and the wood is very valuable for furniture. The 
husks of the nuts are sometimes used for medicinal purposes or for tanning. 
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IMFOSTAUrT WALBTUT INSECTS. 

HEMIPTERA. 
Coeeldae. 

Annored— 

AipUiotut iDiaapidiotUi) juglandit Colv^; Spain; JugUint regia, 

Dia»pi8 leperii Signoret; Europe; Juglant cinerea, J. regia. 
Unarmored— 

Lecanium eoryli LinnsBus; Juglans nigrttf J. regia, 

COLEOPTERA. 
CerunbycldA. 

Oerambyx eerdo Lina»us; Europe; bores in wood. (See Oak.) 

Oberea UneaH* Linnaeus; Europe; bores in pith of nursery stock. (See Hazel.) 

Sapertbi sctUari* Linnaeus; Europe; bores in wood and bark. 

Cureiillonldn. 

Magddlit earbonaria Linnseus; Europe; bores in trunks. (See Birch.) 
Alddet porrectirostrie Marshall; India; breeds in nuts otJugUmt regia. 

LEPIDOPTERA. 
Cossldse. 

O088U8 conu9 LinnsBus; goat moth; Europe; bores in wood. (See Willow.) 

TortrlcldsB. 

Lispeyresia splendana Hdbner; Europe. (See Chestnut.) 
Laspeyreaia grossana Haworth; Europe. (See Beedi.) 
Laspeyresia amplana Hilbaer; Europe. (See Hazel.) 

SoRAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
NOssuK, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
Stebbino, E. p. Indian Forest Insects, Coleoptera, 1914. 

WATERCRESS. 

{RoHpa nasturtium.) 
' A hardy market crop grown in moist soil, ditches, and water courses. 

AX imPOKTAXT WATERCRESS INSECT. 

Llmnopbllus Havicomls Fabricius. 
(Watercress Caddis Worm. Limnophilidse; Trichoptera). 

Hosts: Water cress, Lemna. 

Iijury: The larvae feed on the leaves. 

Biology: The larvae are concealed in cases and live under water. The eggs are laid 
in gelatinous masses and are sometimes retained for a while at the extremity of the 
female's body, but are finally attached to some aquatic plant. 

Distribiition: England. 

SoRAUEB, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 236. 

WATERMELON. 

See Cucurbits. 

WHEAT; EMMER; SPELT. 

{Triticum sativum Lam. and Triticum spp. Family Graminese.) 

Wheat is grown in many parts of the world and is a standard article of commerce. 
The principal manner in which its insect enemies may be transported is in shipments 
of the grain, although the occasional use of straw in packing would be liable to intro- 
duce stem-infesting insects. The greater part of the world's wheat 6rop is grown in 
Europe. For full treatment of its insect pests see Grains and grasses. 



WILLOW INSECTS. 221 

WILLOW. 

{Salic Bpp. Family SalicacesB.) 
Important trees along waterways in Europe and America. The wood is used in 
the loanuEactute of gunpowder and for many other purpoees. Certain apeciea are 
cultivated tor materials with which to manufacture baskets. 



A. BETTBB KNOWN WILLOW INSECTS LIKELT TO BE IMPORTED. 

Crepldoderaaniata Hush. 
(Willow Leaf Beetle. ChryBomelidEe; Coieopfera.) 
Soita: Willow, PopulM lauri/blia, P. alba. 
Injury: Feeds on foliage. 
Dutributiofi: Throughout Europe. 

PbyUodecta spp. 

(Willow Leaf Beetles. Chryaomelidffi; Coleoptera.) 

SpteUi: P. vitelHme Liniueus; Europe, Connecticut (introduced); willows {Salve 

purpurea, etc.), poplar. P. vulgatiiiwna Linnieus; Europe; willows {Saliz vimi- 

nalie, etc.). P. tibiala Suffrian.; 

Europe; willow. 

Injury: Feed on foliage in adult 
and larval stages, 

SoRAuea, P. Handbuch der Pflan- 
zenkrankheiten, 3d ed., 1913, vol. 
3, p. 518. 

CouuB eosaus I.laa»us. 

(GoatMoth. CoBSidse; Lepidoptera.) 

HosU: Willow, poplar, alder, elm, 

oak, birch, linden, walnut, scotch 

pine, ash, beech, maple. 

Injury: Bores in trees to the heart- 
wood. Very serious, kills many 

Description and biology. — Adult, 
male wing expanse 68-75 mm., fe- 
male 75-90 nun.; stent and clumsy, 
clothed with dense gray hairs, fore- 
wings dark gray and brown, with 
dusky transverse streaks; hind 
wings ashy gray to grayish brown 
with smne indistinct brown marks; 
antennte fringed with gray. Occurs ^ 
June and July and flies at dusk. 
Pupa, rich brown in color, with three rings of spines around abdomen. Pupation 
occurs in larval galleries; requires about a month. Larva, length 75-100 mm., 
dirty ocher-yellow, with broad, median dorsal, mahogany-red stripe; head blackish 
brown two deep-brown spots on first thoracic segment. Larval period about 3 
years; tunnel in wood, occasionally leave trees. Eggs, brown, round, convex above, 
flattened below, ribbed; deposited in groups of 15 to 50 in crevices of bark; each 
female deposits 200 to 300 e^s, which hatch in about 10 days. (See text fig. 107,) 

Distribulion: Europe, Syria, Korea, North Africa. 
THBOBAI.D, F. V. Insect Pests of Fruit, 1909, p. 42. 

SoRAUEit, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3, p. 322, 
NtissLiN, OiTO. Leittaden der Forstinsektenkunde, 2d ed., 1913, p, 321, fig. 272. 
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lUiabdopliaga spp. 
(Willow Oall Midge. Itonididae [Cecidomyiidse]; Diptera.) 

Species: R. nielsonii Kieffer; Denmark; willow. R. galiciperda Dufour; JSurope; 
willow; Populua alba. R, salicis Schrk.; Europe; Salix purpurea. 

Injury: Bore in wood and form gall-like formations. 

Description, and biology: R. nielsonii with head and thorax beneath yellowiflh red, 
thorax dark brown above; abdomen red; length 3 mm. 

SoRAUER, P. Handbuch der Fflanzenkrankheiten, 3d ed., 1913, vol. 3, pp. 456, 457, 
fig. 277. 

B. OTHES IMPOSTANT WILLOW INSECTS. 

ACARINA. 
EriopliyidaB. 

Briophyti tetanothHx Nalepa, blister mite; England; attacks leaves of Salix eaprea. 

HEMIPTERA. 
Aphldldae. 

Lachnus viminalis Fonsc., plant louse; Germany; attacks shoots ot Salix viminalis. 

Coccidae. 

Armored— 

Aspidiotut ( Targionia) distincta Leonard!; Europe. 

ChioTuupis salicis LinnxBUs; Europe. 
Unarmored— 

Lecanium ciliatum Douglas; Europe. 

Lecanium coryli Linneeus; Europe. 

Pheiuicoccus aceris Signoret; Europe. 

Pulvinaria betulae Linnaeus; Europe. 

COLEOPTERA. 
Anoblldse. 

Ptilinus fuscus Geoffroy; Europe; bores in dead wood of standing living trees. 

Ptilinus pectinicornis Linnseus; Europe; bores in wood. 

Bupresttdse. 

Agrilus sexguttatus Brahm., Europe; bores in bark. 
Poecilonota variolosa Paykull; Europe; bores in bark. 

Scarabsetdse. 

Amphimallon solstitialis Linnaeus; Europe; larvae attack roots of shoots. 

Melolontha hippocastani Fabricius and M. melolontha Liimaeus; Europe; larvae attack i oots of seed- 
lings. 

Cerambycidse. 

JEolesthes sarta Solsky; India; bores in trunks of Salix alba and S. babylonica. 

Aromia moschata Linnseus; Germany; bqfes in stems and old cuttings. 

Lamia textor Linn* us; Europe; bores in larger cuttings and shoots. 

Oberea oculata Linnaeus; Europe; bores in pith of twigs and stems. 

Phpmatodes lividus Rossi; Germany; particularly injurious to baskets; also, attacks felled trees and 
lumber. 

Saperda carchirias Linnaeus, ^S. populnea Linnaeus; Europe; bore in bark and wood. The latter spe- 
cies occurs on the Pacific coast of the United States. 

Chrysomelldse. 

Haltica quercetorum Foudr.; Europe; leaf beetle (see Oak); H. ampelophaga Gu^in; Europe, Africa 

(see Grape). 
Melasoma populi Linn^His; India; defoliator on Salix elegans and S. babylonica. 

CurculionldA. 

Dorytomus affinis Paykull, D. agnathus Boheman, D. dorsalis Herbst, D. maculatus Marsham, D. 

majalis Paykull; Europe; the eggs are laid in the buds in the fall, and the larvae develop in the 

flowers in the spring. 
Orchestes decoratus Germar; Europe; mines the leaves of Salix triandra, S. vindis, S. fragilis, and S. 

purpurea. 
Orchestes populi Fabricius; Europe; mines the leaves of Salix viminalis, and S. triandra. 
>|f Cryptorhynclius lapathi LimiTUs; Europe, eastern United States; breeds in the. stems and twigs. 
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LEPIDOPTERA. ' 

CossldsB. 

H<:Z«ttz«ra pyrina Linnaeus; Europe; bores in wood of basket willow. (See Horse-chestnut.) 

CymbldA. 

Eariaa ehlorana Hubner; Europe; attacks foliage, buds, and shoots of long-leaf willows. 

Gteometrldn. 

Anisopteryx aucularia Schiffermlller; Europe; feeds on foliage. 
Larentia dilutata Bwckh.; Europe; defoliator. 

liaslocampidaB. 

Eriogaster UmeHris Linnseus and Malacotoma neurttria Linnsus; Europe; defoliators. 
Oagtropachaquercifolia Jjinnssus; Europe. (See Fruit.) 

Lymantrlldn. 

y\icEuproctis ehrfftorrhaa Linnseus, :^Lpmantria monaeha Linnseus, ^Porthdria ditpar Llnnseus, ^Orgyia 
aiUUtUfi Linnaeus, Porikesia similia Fuessly, and StilpnoUa tdlieis Linnaeus; Europe; defoliators. (See 
Forest defoliators.) 

SOSllttflD* 

SesiiformieatformiaEsp.; Europe; bores in stems and shoots. 

HYMENOPTERA. 
ClmbicldA. 

Cimbex variabilia Klug; Europe; sawfly, attacks leaves. 

Pseudoclavdlaria amerinx Linnnseus; a sawfly; Europe; defoliator. 

Trichiosoma lucorum Linnaeus; Europe; defoliator. 

TenthredtnicUB. 

Euura ater Jurine. Pontinii, silicis Christ, and Pteronidea salicis Linnaeus; Europe; sawflies. 

DIPTERA. 
ItonldkUe (Ceddomyldae). 

Cecidompia saliciperda Dufour; Europe; breeds in branches of Salix triaridra, S. alba, S. fragilis, S. 

caprej, and S. purpurea. 

Cecidompia silids Schrank; Europe; breeds in shoots. 

LITERATURE. 

SoKAUER, P. Handbuch der Pflanzenkrankheiten, 3d ed., 1913, vol. 3. 
NCssLiN, O. Leitfaden der Forstinsektenkunde, 2d ed., 1913. 
Hess, R. Der Forstschutz, 1900, vol. 2. 
Stebbino, E. p. Indian Foriest Insects, Coleoptera, 1914. 
Baroagu, p. Rassegna Biolozica Rlncofori Europei, 1883-87. 
LiNDiNOER, B. Die Schildlause (Coccidee), 1912. 

YEW. , 

( Taxtis spp. Family Taxaceee.) 

Ornamental evergreen trees or shrubs distributed throughout the northern hemi- 
sphere. The wood is valued for cabinetmaking. In studying the pests of this genus 
reference should also be made to Conifers. 

Erlophyes psllaspls Nalepa. 

(Yew Gall Mite. Eriophyidae. Acarina.) 
Host: Yew. 

Injury: Forms gall-like swellings of the buds. Serious injury to hedges. 

Description and biology: Four-legged blister mite, which causes galls by its feeding. 

Especially liable to introduction on nursery stock. 

Distribution: England. 

GiLLANDERS, A. T. Foret't Entomology, Edinburgh and I^ndon, 1908, p. 26, fig. 25. 



The Avocado Weevil ( 



INSECT INDEX. 



Page. 

Ahraxag groBsidariata .' 119 

Acanthodnui sedUis 73 

Acanthaiyda erytkroeephaia 70 

A canthophonu samticomit 193 

Acanthapajfche reidi 211 

sneOeni 211 

Acantho8eelide8 obtectus 6,36, 165 

Acarina 7 

Acherontia atropos 185 

Acheta biTMtculata 89 

Addiaheraelei 52,164 

A clerda distorta ' 33 

japonica 33,206 

tokionia 33 

A cmxodera stietipennis 193 

Acridium xrvginoium 205 

flavieome 205 

hieroglyphkum 89 

luteieome... 205 

migratorium 215 

peregrinum 89 

Toseum 205 

suceinetum 205 

zehntneri 205 

Acridoeephala bistriata 195 

Acrocinus aeeentifer 59 

A cronyeta aceris 40 

Adeloeera modesta 212 

A doretw umbrosw 50, 59, 90, 131, 191, 207, 215 

tenuimaculdtus 50,59,90,191.210 

Adoxut obfcurus 6 

^naria leirisi 190 

^olesthes holoaerieea 193,218 

sarta 96,171,181,222 

JEoltLS vUtatus 207 

JEsiiHes notabUis 195 

AgeUutica alni 12,46 

Agrilw angwstulus 39, 134, 163 

betuleti 73 

Uguttatus 39, 153 

elongatus 39, 153 

sexguttatw 181, 222 

sinuattta 5, 169 

subauratus : 134, 153 

viridis . 12, 39, 46, 73, 131, 141, 148, 150, 181, 192 

AgrioU9aterrimu8 68, 153 

formosanus 207 

lineatus 43,49, 51, 68, 

85, 126, 137, 140, 153, 165, 166, 184, 214 

abscurus 68, 153 

pilosus 214 

tacchari 207 

taichuensis 207 

AgromyzafabalU 38 

frontalis 136 

5526&— 17 15 
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Agromyta maura 28,29 

phateoli 37 

simplex 28,29 

Agrotissp 6 

crinigera 210 

disloeata 210 

exelamationis 44 

ifUerjeetionit 208 

pieeta -. 44 

Muda 210 

tegetum, 44,70,216 

spina 185 

trUiei 75 

trux 216 

wstigialis 70 

ypsUon 8, 14 

Akermes levis 9 

panetatus 59 

scrobUmlatus 9 

A laus scrUptus 193 

Alcidesporrectirostrit 220 

scenictu 103 

Alder bud moth (see ColwpkorafuseedineUa). 

Aleurocanthva woglumi 56 

Aleurodicus eocois 34, 109, 132, 139 

destructor 159 

Aleurolcbus longieornis 207 

olivinus 155 

Aleurothrixus porteri 56 

Aleyrodes spp 213 

lactea 207 

tabad 213 

Aleyrodidse 7 

Alfalfa gall midge (see Asphondylia miki). 
leaf weevil (see Hypera murina). 
weevil of Europe (see Hypera postica). 

Aloha ipomcRX » 210 

Amar caterpillar (see Virachola irisocrates). 

A matissa consorta 211 

Ambrosia beetles (see Anisandrus spp.; XyU 
ofcriMspp.). 

Amorbia emigrateUa 210 

AmphimaUon solstitidlis 39, 73, 137, 181, 222 

Amsacta lactinea 216,217 

lineola 216 

moorei 216 

Anagnia splendens 206 

Anastrepha aeidusa (see Anastrepha f rater cu- 
ius). 

fraterculus 60 , 

64, 94, 100, 113, 132, 147, 164, 170, 180 

ludens 60, 114, 132, 167, 180, 194 

peruviaruL 114 

serpentina 132 

Anaxiphus pallidulus 205 

225 
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Andraca hipunctata 212 

Anerastia aiautdla 208 

boteUa 128 

Angoumois grain moth (see Sitotroga cereal- 

eOa). 
Anisandrus ditpar. 12, 40, 46, 54, 137, 138, 148, 154, 171 

Anieolalrt'is maritima 215 

Anisopteryx xtcularia 12, 

24, 46, 105, 134, 13S, 154, 170, 179, 192, 223 
Annona fruit fly (see Ceratitis anonx). 

A nomala xnea 46, 207 

grandis 12 

vitis 127, 190 

Anomalococcus cremastogastri 102 

Arumsepestis bengalella 93 

Anoplus plantaris 46 

Antharia osmasUmi 73 

quadripunctata 68 

Anthomyia radkum 50, 187 

dnthonomus druparum 179 

grandis 87 

tTictirvus 23 

pedicularius 23, 170 

pomorum 18, 170 

pyri 23, 170 

rectiroetris 174 

rubi 47, 197 

»pinotu8 170 

vestitus 87 

Anthores asperula 63 

Anticyra combusta 208 

AnUmina crawii 33 

socialis 33 

Aonidia (see Aspidiottis [Aonidia]). 
AonidieUa (see Aspidiotus [Aonidiella]). 

Apate moUe 67 

monachus 30,56,63, 166. 179 

A phanistichus consanguineus 199 

Aphraatasia pectinatse 67 

AphiB avenac 5 

brassiae 5 

goesypii 5 

rumicis 5, 43 

Apiomorpha attenuata 98 

bduerieni 98 

ccUycina 98 

conica 98 

duplex 98 

ellipsoidalis 98 

floralis 98 

helmsii 98 

karschi 98 

maliformis 98 

minor 98 

munita 99 

ovicola 99 

ovicoloides 99 

pedunculata 99 

pharetrata 99 

pileata 99 

pomi/orwis 99 

rugosa 99 

sessilis 99 

sloanei 99 

strombylosa 99 

thorntoni 99 

umbellata 99 
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Apiomorpha umalis 99 

variabilis 99 

Apkm armipes 87 

meUloti 14 

tentu 14 

xanthostylum 87 

Apoderus coryli 12,39,46 

Apogonia destructor 199 

ritsemx 199 

Apple blossom weevil (see Anthonomu^ pomo- 
rum). 
borer (see Cossus tristis). 
clear wing (see Sesia myoprnformis). 
ermine moth (see Hyponomeuta ma- 

linellus). 
glim borer (see Bimiafemoralis). 
moth (see Argyresthia conjugeUa). 
pith moth (see Blastodacna putripen- 

nella). 
psylla (see PsyUa malt). 
root borer (see Leptops hopei). 
sawfly (see Hoploeampa testudinea). 
stem piercer (see Magdalis barbicomis). 
tree borer (see Rhizopertha collaris). 
Apricot scale (see Epidiaspis pyricola). 

Apriona cinerea 150 

germari 150 

AradUrS cinnamomeus 73 

Arsecerus fasckulatus 6,55,84,91 

Arge rosx 192 

Argentine potato weevil (see Ehigopsidius 
tucumanus). 

Argyresthia conjugella 6, 20, 149, 180 

ephippella 134, 175 

fundella 70 

iUuminatella 82 

Uevigatella 83,84 

nUideOa 132,175 

Argyroploce iUepida 11 

Army worm (see Cirphis unipuneta). 

Army worms 8 

Aroa socrus 208 

Aromia moschata 222 

Ascelis attenuata 911 

echini/ormis 99 

prxmoUis 99 

schraderi 99 

Ash gall mite (see Eriophyes fraxini). 

Asiphum tremulx 181 

Asparagus fly (see Platypatsea posciloptera). 
leaf beetles (see Crioceris spp.). 
miners (see Agromyza spp.). 

Asphondylia miki 15, 16 

A spidiotus alatus 98 

britannicus 5,35 

camellias o 

confusus 98 

destructor 163 

fissidens pluridentatus 162 

maderensis 139 

minimus 152 

pangoensis 162 

* pectinatus 169 

pemiciosus 5 

persearum 30 

rapax (see A. camellix). 

spinosus 162,219 
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Aspidiotus tasmanise 9, 98 

tayabanus 192 

varians 162 

A spidiQtu? {A onidia) ebeni 170 

lauri 35,72,169 

oleae 156 

planchonioides 102 

pinicola 72 

Aspidiotus (A oniiieUi) cocotiphaguft 102 

miniatas 98 

subcuticularis 102 

subrubescens 58 

A spidiotus ( ChrysomphaltLS) albopictua 58 

alienUrS 44,158 

aiuei 162 

dictpospermi 5 

pin- 
nuli- 
fera. 58 

kabelei 58 

nigropunctatus . 26,156 

t paulistus 35 

pedroniformis . 130 
perseasS, 30, 158, 162, 219 

personatua 30, 

58,93,102,145,156,162 

por^icenais 158 

• propaimua 162 

acutiformia 30,35, 59, 162 

Aapidiotua (Diaapidiotua) africanua 23 , 24, 

102, 169, 186 

colorataa 168 

juglandia 220 

orierUalia 5, 59, 162 

oatrexformia 5, 166, 169 

patavinua 178 

pyri 132,169 

zonatua 152 

A apidiotua ( Evaapidiotua) labiatarum 130 

A apidiotua ( Hemiberleaia) palmx 162 

aimillimua 162 

Aapidiotua ( Morginella) longiapina 145 

maskelli 102, 146 

Aapidiotua (Odoruiapia) bambuaarum 32 

canaliculata 32 

inuaitata 32 

aecreta 32 

aaccharicaulia. 32,206 

A apidiotua ( Paeudao nidia) ariiculatua 30, 

59, 63, 102, 130,131, 

146, 156, 158, 162, 192 

clavigera . . 59, 102, 146, 166 

duplex 59,156 

fimbriatua .^. . . 59 

foaaor 130 

obaita 102 

qiiadriareolcUa 9 

ailvatica 102 

teaserata 130 

trilobitiformia 59, 

102, 131, 146, 162 

Aapidiotua (Pseudischnaspis) bowreyi 192 

linearis 162 

longisaima 146 

A apidiotua ( Targionia) acacix 9 

alni 11,152 

biformia 5, 158 

cattleyx 158 
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Aapidiotua ( Targionia) bromelix 171 

diatincta 152,222 

glomerata 206 

aacchari 206 

vitia 130,152 

Aapidomorpha militaria 210 

sanctsecrucia 212 

Aapidoproctus gijanteua 194 

Asterolecanium aureum .• 158 

bambuaae 33, 206 

bambuaicola 33 

ceriferum 162 

coffex 63 

coroTiaium 33 

epidendri 158 

exiguum 33 

flavociliatum : 33 

hemisphxricum 33 

hilli 162 

lanceolatum 33 

lineare 162 

masuii 33 

miliaria '33 

palmx 162 

pudibundum 33 

puatuUna 102 

rvhrocoma4um 33 

solenophoroidea 33 

tenuiaaimum 33 

tumidum 33 

udagamx 33 

urichi 162 

varioloaum 5, 153 

ventruoaum 9 

Aathenia pygmapana 70 

Aatycua lateralis 212 

Athalia apinarum 44, 219 

Athoua hirtua 79 

niger 43,214 

aubfuscus 39, 134, 137, 153 

Atomaria linearis 41 

Atractomorpha bedeli 205 

crenulata 205, 215 

paittacina 205 

Aulacaapia cinnamomi 146 

javanenais 32 

miranda 93 

Aulacophora olivierei 92, 166 

Austrian alfalfa leaf weei il (see Hypera melcs) . 

Autoaticha pelodes 208 

Avocado wee il (see Heilipva lauri). 

Bactrocera cucurbitx 24, 25, 38 

tryoni 24, 25, 

34, 38, 69, 93, 114, 142, 147, 167, 187 

zonatus 147 

Balaninua (See Curculio). 
Bamboo borer (see Dinoderus diatinclus; Euco- 
aoma paragramma.) 
fruit fly (see Ceratitia air lata). 
shot-hole borer (see Dinoderua pili- 
frona). 
Banana fruit fly (see Dacuacurvipcnnia). 

root barer (see Cosmopolilea aordidua). 
Banded pumpkin beetle (see Aulacophora 
olivierei). 

Baraeua aordidua 63 

Baria chlorizana 49 
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Barit ccaniUieent 49 

glabra 49 

lepidU 49 

opiparis 49 

tacdutrivora 207 

trggardhi 92 

viridUerieea 49 

Bark beetles 8 

borer (see Leptottylua prxmortus). 
Tortrix (see Laspeyresia wcBberiajia). 

Barynotus sqwimosiu 49 

BasUianus eantori 46 

Batocera albofawiata 103 

boitduvali 101 

frenehi 103 

rtibra 108 

titarta 146,147 

Bathyfcia ufolltutoni 184 

Bean aphis (see AphU rumicia). 
fly (see Agromyza phateoli). 
leaf beetle (see Cerotoma dentieorim). 

roller (see Eudamu8 protetu). 
pod borer (see Maruca testuldlis). 
stem maggot (see A gromyza fabalit). 

weevils 8 

weevil (see A canthoscelides spp.; Mylab- 
ri9 spp.; PacA|fm«ru« spp.) 

Bedellia minor 210 

orehiUlla 210 

8omnulentella 210 

Beech tortilcid (see Peroneaferrugana). 
tortrix (see Laapeyresia grossana). 
Beet army worm (see Laphygma exigua). 
carrion beetle (see Blitophaga opaca). 
fly or Spinach leaf miner (see Pegomya 

hyoacyami). 
root weevil (see CUonua punetiventria). 
tortoise beetle (see Caaaida ndmloaa). 
worm (see Pluaia gamma). 

Belippe albiguttata 212 

Bemiaia giffardi 56 

Bembecia hylxiformia 47 

Bibitkever (see Entochira lateralia). 

Bimiafemoralia 98 

Birch blister mite (see Eriophyea rvdia). 

twig weevil (see Magdalia carbonaria). 

Biaton hirtariua 110, 111, 179 

pomonaritia 110, 154 

auppreaaariua 10, 211 

Bixadua aierricola 63 

Black alfalfa leaf beetle (see Colaapidema 
atrum). 
scale (see Saiaaetia oleae). 

Blapa armata 73 

mucroTUita 216 

Blaato^^TUi hellerella 20 

putripenella 19 

vinolentella 19 

Blister beetle (see Epicauta rufidoraum), 

Blitophaga opaca 5, 43 

undata 43 

Blue or hairstreak butterfly (see Lycsena 
hxtica). 

Boarmia crepuscularia 55, 96 

gemmaria 129, 192 

aelanaria 194 
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Boll wcnrms (see Diparopsia cattanea; Eariaa 
spp.; SoMdodeapyralia). 

Boatryehopaiajeauita 59 

paraUda 33 

Boatryehua eapucinua 53, 153 

Bothynodtrea farinoaua 44 

punetiventria 44 

Botya eceleaaUa 208 

Braehonyx pineti 74 

Bra(^ycerua aJJbidtnUUua 158 

corroaua 158 

pradieri 158 

undatua 158 

Braehyderea ineanua 46 

ItuitafUetu 154 

Braehyrhinua {Otiorhynehua spp.) 65, 128 

armadillo 65 

armatua 129 

aaphaltinua 129 

aurlfer 65 

eorruptor 129,167 

egregiua ^ 65 

ftaio 65 

fuaeipea 65 

gloima 129 

infkUua 65 

irritana ., 65 

jooia ♦.... 65 

kratterii 65 

Ixvigatua 173 

lepidoptenu 65 

liguHiei 44.129,167 

morio 65 

muUipunctatua 65 

niger 65 

orhicularia 44 

ovattLa 6, 65 

perdix 65 

picipea 197 

popuiai 129 

rauetba 44, 129 

aenaitivtta 65 

aeptentrUmia 65 

aingularia 65,129 

auleatua 6, 129 

tenebricoatka 47,197 

teretiroatria 129 

triatia 129 

turca 129 

Brachytrypea achaUnua 14,215 

Brachyxyatua auhaignatua 52,68 

Brazil fig borer (see Heilipua bonelli). 
Broad-nosed grain weevil (see Caulophilua 
UUinaaua). 

Bromitta obacuriba 127 

vUia 127 

BrorUiapafroggatti 160 

Broun's fruit fly (see Dacua [ Tephritea] xan- 

thodea). 
Brown hard-back beetle (see Phytalua amithi). 
plum owlet moth (see Xyliiia aocia). 
Brown-tail moth (see Euproctiachryaorrhaa). 
Bruchus (see Mylabria spp.). 
Brush spinner (see Orgyia gonoatigma). 

Bryobia ribia ^^^ 

Bud stinger (see Janua compreaaua). 
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Buff tip moth (see Phalera bucephdla). 

Bupalus piniaritu 66 

Buprestis geometriea 73 

B yctiteus betulx 1 2, 39, 46 

BytUTUi tomentosiu 47 

Cabbage aphis (see Aphis brassieae). 

gall midge (see Dasyneura brasHex). 

maggot (see Phaonia trimacuiata). 

midge (see Contarinia torquent). 

webworm (see Hetttda undalis). 

worm (see Pieria monuute). 

Cacao fruit fly (see Ceratitis punctata). 

moth (see Zaratha cramereUa). 

CadeUe(see TefubruHdes mauritanicus). 

Calamistis ftuca 86 

Calamobius marginellut 126 

CaUUhus fuKipet 81 

Calendra granaria 6 

linearis 210 

oryza 6 

Tugicollis 210 

scfUpturaiu 154 

California grape rootwcxm (see Adaxus ob- 

scurus). 

Caliroa xthiops 6 

Cdllidium xneum 39, 54, 153 

violaceum 39 

Calocampa exoleta 44 

CalocorisfulwmacfUatus 136 

Caloptenua italicut 215 

Camarimena rugosistriatibs 52 

Camarota fiavitarsis 125 

Campamaus ligniperda 11 

Cane grasshopper (see Atractomorpha crenu- 

lata). 

leafhopper (see PyriUa aberrans). 

root borer (see Pdyoeha saecharella). 

sucker moth (see Cattnia licus). 

Cantharis fusca 73 

Capnodis indiea 73 

miliaris 181 

tenebrionis 110, 179 

Capua angustiorana 24, 131, 170 

Caradrina aigua (see Laphygma). 

Cardioeocev^ umbonatus 131 

Cardiophorus devattant 207 

formosanus 207 

Carphoborus minimus 74 

Carpocapsa (see Laspeyresia). 

Carpomyia pardalina 93 

Caryoborus gonagra 149, 210 

Cassida nebulosa 6, 41, 158 

vittata 44 

CastUloa borer (see Inesida leprosa). 

Caatnialicus 34,159,202 

Catalpa scale (see Diaspis pentagona). 

Caiwama tabaei 214 

Caulophilus latinasus 6, 30 

Cecidomyia humiili 135 

saliciperda 223 

salicis 223 

Celery fly (see Acidia heraclei). 

leaf tyer (see PMyctsenia ferrugalis). 

Ceocephalus carus 218 

Cephaleia hypotrophica 70 

signata 70 

Cephus pygmxus 126 

Ctrambyx cerdo 26, 151, 153, 220 
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Cerambyx miles 131 

scopolii 23, 169 

Ceratitis anonx 61, 94, 115, 132 

capUata ... 24, 25, 30, 34, 38, 60, 64, 93, 94, 100, 

. 103, 116, 116, 126, 131, 132, 133, 140, 142, 147, 

163, 167, 170, 171, 180, 186, 187, 194, 217, 218 

catoirei 58 

giffardi 116,139 

nigerrima 116 

punctata 51,116,126,132,147 

rubivora 116 

silvestrii 116, 139 

striata 32 

Ceratopaclq/s variabilis 148 

Cerocoeeus ornatus 63 

Ceronema caudata 99 

Ceroplastes actiniformis 162 

campinensis 131 

eeriferus 63, 102 

cisludiformis 30 

denudatu^ 94 

erithrxus 9 

ficus 102 

gowdeyi 102 

grandis 131 

mimosx 9 

myricx 102, 162 

p9idii 131 

quadrilinaitus 94, 102 

rubens 30, 102, 146, 162, 169, 170 

rusci 102, 132, 150, 156, 171, 181 

singtdaris 131 

theobromx 33 

townsendi percrassus 102 

vinsonii 131, 142, 146 

vinsonioides 63 

Ceroputo yuecx 94, 102 

Cerostoma parenthesdla 40 

Cerotoma denticornis 38 

Cetonia lugubris 216 

Ceutorhynchv^ assimilis 187, 188 

contractus 92 

cyanipennis 49 

quadridens 49, 188 

raphani 187 

robenii 187 

sulcicollis 49, 188 

Chxtocnema basalis 191 

concinna 189 

tibialis 44 

Chxtococcus bambusx 33 

Chxtosticha nana 208 

Chalcoides chloris 44 

Charagia liifnivara 10, 20, 100 

Charlock weevil (see Ceutorhynchv,s conr 
tractus). 

Cheimatobiaboreata 40, 46, 179 

brumata 24, 105, 148, 154, 179 

Cherm es abietis 67 

viridis 67 

Cherry borer (see Cryptophaga unipunctata). 
bug (see Peltophora pedicillata). 
ermine moth (see Hyponomeuta padel- 

fruit moth (see Argyresthia nitidella). 
green beetle (see Diphucephala col- 

aspidoides). 
spinner (see Biston hirtarius). 
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Cherry tree case-bearer (see Coleophora ana- 
tipennella). 
weevil (see Curculiocerasorum). 
Chestnut weeWI (see Curculio eUphas), 

CkUoauricilia 85,189,196,208 

infuscatella , 208 

simplex 85,128,191,196,203 

ChioTUupia arundinarix 32 

austriaca 72 

hambu8X 32 

berlesei 29 

colemani 32 

depressa 206 

elongata 32 

frenchi 98 

graminia 32 

hikosani 32 

inday 162 

viadiunenm 206 

manni 102 

nerii '. 156 

aaccharifolii 206 

salicU 11,26,45,48,95,121, 

141,147,152,181,219,222 

samoana 162 

simplex 32 

striata 25,94, 139 

substriata 162 

iegalensis 206 

vUis 130, 146 

Chionaspis (Phenacaspis) bupleuri 156 

cocherelli 162 

dilatata 146,162 

eugenix 146, 219 

megaloba 131 

natalensis 146 

Chloridea assulta 216 

obsoleta 6, 14 

peltigera 216 

Chloroclystis rectangulata 20 

Chlorops lineata 126 

txniopus 125 

Cholus cattlepx 159 

forbesi 159 

Chortophila cilicrura 29, 157 

Chortophila {Pegomya) brassicae 7 

cepetorum 7 

fusciceps 7,38,50 

hyoscyami 7, 42, 158, 196 

Chramesus globulus 154 

Chrotogonus trachypterus 14, 89, 215 

Chrysobothris affinis 153 

indica 218 

sexnotata 193 

solieri 73 

Chrysochroa bicolor 50 

fulminaru 50 

Chrysolophus spectabilis 10 

Chrysomphalus [see Aspidiotus ( Chrysompha- 
lus)]. 

Cicadula fasciifrons 190, 206 

6-notata 190, 206 

Cigarette beetle (see Lasioderma serricome). 

Cimbexfagi 40 

variabilis 13 , 47, 182, 223 

Cinnabar moth (see Ev^helia jacobeap) . 
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Cionus fraxini 27,157 

scrophularise 44 

Cirphis leucosticha 85 

unipuncta (Heliophila, Leucanii) 8,208 

Citrus leaf miner (see Phylloenistis citrella). 

Cladius pectinicomis 6 

Clania crameri 55,64,76,211 

holmesi 211 

variegata 55,64,211 

Cleonus cifwreus 44 

fasciatus 44 

mendicus 44 

pedestris 44 

piger 44 

punctiventria 41,216 

tigrinus 44 

ucrainiensis 44 

Cletus bipunctatus 207 

trig<miu 207 

Clinodiplosis equestris 123, 124 

mosellana 123, 126 

Clover leaf weevils (see Hypera spp.). 
root weevils (see Sitona spp.). 

Clysia ambiguella 129, 130 

Clytus noralis 14 

tropicus 153 

CnaphalocTocis bifurcalis 208 

Cnaphalodes lapponicus 67 

strobil(Aius 67 

Cneorhinus albiguttatus 207 

plagiatus 29 , 51 

^ Onethocampa pinivora 71,76 

pityocampa 71 , 76 

proccssiona 152 

Coccidae 7 

Coccotrypes integer 193 

Coccus acuminatum 35, 131 , 146, 158 

acutissimus 44, 146, 162 

arundinarix 33 

bicru4:iatus 170 

hesperidum 59, 162,212 

hoferi 23 

mangiferx 5, 146 

manniparus 211 

marsupialis 94 

minimus 44, 158 

viridis 59, 63, 131 , 212 

Co?hyIis (see Clysia ambiguella). 
Cockchafer (see Melolontha melolontha). 
Co?onut leaf-miner beetles (see Promecotheca 
spp.). 
leaf moth (see Levuana iridescens). 
palm scale [see Aspidiotus ( Chrysom^ 

phalvm) persex]. 
white fly (see Aleurodicus spp.). 
Codling moth (see Laspeyresia pomonella). 

Calosterna scabrata 193 

spinator 10 

Corlostomidia assimilis 39 

pilosa 39 

Coepophagus [see Rhizoglyphus ( Coepopha- 

yus)]. 
Coffee beetle (see Xyleborus coif ex). 

bean weevil (see Arxcerus fasciculatus). 
leaf miner (see Leucoptera coffeella). 
red spider (see T(tranychus bioculatum). 
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Colabathristes saccharidda 207 

Colaspidea metallica 207 

CoUupidema atrum .• 13 

Coleophora armtipenndla 24, 175 

fuacedinella 11 

laricella 82 

lutipemulla 152 

Colobogaster quadridentata 100 

Colopha compreasa 95 

ConaTthrus ajjinis , 33 

jansoni 193 

Conchaspis angrseci 5, 102 

Conchylis epilinana (see Phalonia). 

Conchyloctsnia punctata 210 

Ck>nfused flour beetle (see Tribolium con- 
fusum). 

Coniattts Ixtus 211 

9uavi8 211 

Ck>niferous root weevils (see BrachyrMnus). 
sawfly (see Diprion simile). 
weevils (see Magdaliaspp.). 

Conogethes punctiftralia 166 

CorUarinia gossypH 89 

pigi 166 

pprivora 7, 170 

torguens 49 

tTitici 7, 123 

viticola 131 

Coptops hidens 63 

fusca 63 

Coptosoma cribraria 207 

Coptotermes gestroi 164 

Corxbus elatus 153 

fasciattis 153 

undatus 153 

Com fly (see Siphonella pumilionis). 
Comer spot (see Orgyta gonostigma). 

Corymbites seneus 43 

Cosmophila sabuli/era 155 

Cosmopolites sordidus 34, 207 

Cosmopteryx pallifasciella 208 

Cossus cadambe 212 

cossus 12, 

27, 40, 46, 96, 141, 148, 154, 181, 220, 221 

tTistis 19,170,187 

Cotton blister mite (see Eriophyes gossypii). 
boll worm (see Chloridea obsoleta). 
flower bud maggot (see CorUarinia gos- 

sypii). 
stainers (see Dysdercus spp.)- 
stem borer (see Sphenoptera neglecta). 
worm ( Prodenia litura). 

Cratopus punctum 64 

Cratosomus rcidi 60 

Crepidodera costatipennis 50 

aurata 181, 221 

Criocephalus tibetanus (?) 73 

Crioceris spp 27 

asparagi 6, 27 

ditodecimpunctata. 6, 27. 28 

impressa 103 

merdigera 28 

Croesus septentrionalis (see Nematus). 

Crossotarsus coniferae 52, 81 

fairmairei 75, 154 

saundersi 194 



Page. 
Crueifer leaf beetles (see Phyllotreta spp. ) . 

Cryphalus abietis 69 

boswellix 69 

deodara 52 

himalayensis 52 

intermedius 84 

longifolia 74 

major 74 

morinda , 81 

pieex 69 

saltuarius 69 

strohmeyeri 79 

Crypsiphona oecultaria 99 

Cryptasjndiotus aonidioides 35 

mediterraneus 139 

Cryptaspidus nucum 162 

CrypUs baccatus 9 

Crypthemichionaspis africana 181 

Cryptinglisia lounsburyi 130 

Cryptoblabes aliena 208 

gnidiella 91, 129, 180 

Cryptocephalus pint 73 

Cryptococcus fagi 39 

Cryptophaga rubriginosa 11 

unipunctata 167, 177, 179 

Cryptorhynchus batatas (see Euscepes). 

brandisi 74 

gravis (see Sternochetus). 

lapaihi 6,12,46,181,222 

mangiferx (see Stemochetv^). 

raja 74 

Crypturgus cinereus 74 

pusillus 69 

Ctenochiton araucarise 25 

eucalyj^i 99 

Curculio spp 154 

amoenus 103 

cerasorum 174 

elephas 53 

herbsti 1 79 

nucum 133, 134, 154 

rubidus , 179 

Cucurbit fly (see Dacus cucurbitse). 

ladybird beetles (see Epilachna 
.spp.). 
Currant fruit moth (see Notocelia roborana). 
gall mite (see Eriophyes ribis). 
moth (see Abraxas grossulariata) . 
shoot borer (see Incurvaria capitella). 
webworm (see Thamnonoma wau- 

aria). 
worm (see Pteronidea ribesii). 
Custard-apple caterpillar (see Anonaepestis 
bengalella). 

Cutworms 8 

Cutworms (see Agrotis spp.; Euxoa spp.; 
Feliia spp.; Peridroma spp.). 

Cylas brunneus 209 

formicarius 6, 209 

Cyllo leda 208 

Cymnus tabaci 20^, 215 

Cypress borers (see Diadoxus spp.). 

Cyrtepistomus pannosus 212 

Cyrtotrachelus dux 33 

longipes 33 

Cytorhynchibs frigidus 146 

Daxtylopius coccus 162 
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DacuixptalU 58 

cucurbitx 38,93,217 

eurvipennis 34 

diverttu 60,117,132,147,167 

ferruffineus 60,93,100,117,147 

frewihii 117 

oUx ^ 156 

omaiiaHmut 58 

passiflorx 60,117,126,147 

persie« 117,147,167 

psidii 118,126,132 

raroUmgx 146 

tongeruU 145 

( TephrUes) xanthodes. . . . 118, 126, 132, 142, 171 

DatifcMra horsfMi 194 

mendosa 64,212 

miaana 64,212 

pudibunda 12, 40, 

47, 48, 107, 132, 134, 137, 141, 148, 154, 102 

aelenUica 66 

thwaitesi 64, 212 

Dasyneura abietiperda 81 

brastkx 49, 188 

laricia . . • 84 

pkex 81 

PVri 168 

Death's-head moth (see AcherorUia atropos), 

Ddphacodes vatUUrix 206 

Ddphaxfumosa 206 

furcifera 190,206 

graminicola 206 

propinqua 206 

Ddtocephaltu dorsalis 190,206 

Dendroctonua micans 66 

Dendrolimua pini 71 

sibiricua 83 

Depreasaria depreaaeUa 164 

nervoaa 61, 164 

Dermeateafriachi 6 

vtUpinua 5 

DeaiarUha nociva 185, 217 

Diabrolica graminea 86, 155 

Diacriaia (Mi^[iM 91 

Diadoxua erythrurua 64,94 

actUaria 64,94 

Dialegea pauper 193 

Diamertu fici 103 

Diamond-back moth (see PluteUa vMctUipen- 
nia). 

Diaprepea dbbreviatua 30, 

60, 64, 85, 126, 132, 146, 192, 200 
apengleri (see Diaprepea abbrevia- 
tua). 

Diapua capiUatua 154 

furtivtu 194 

impressurS 154 

mirus 194 

quiJiqtLeapinattia 194 

Diaavidiotva (see AapidiottLa [Diaspidiotva]). 

Diaapia atlarUica 139 

bromelix 102 

catUeyx 158 

gerinadii 171 

leperii 132,166,220 

olex 156 

pentagona 5, 52, 169, 178 
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DiaapiapyH 23,169 

aanMi 169 

aguamoaua 166, 169 

viaei 25,73,94,139 

zamisi 5,162 

DUutrombua polUua 206 

Diatraeaspp 203 

canella 203 

lineolata 203 

aaccharalia 6,203 

atriauaia 203,208 

DichocTocia punetiferalia 24, 34, 51, 

60,85,94,126,132,142,167 

Dieranotropia vaatatrix 206 

Dktyophora ainka 190,206 

DiMn caertdeocephala 21,179 

Dindymua verakdlor 17, 196 

JHnoderua brevia 33 

diatinetua 33,143 

miniUua 31, 207 

pUifrona 31 

Dioryetria apiendideUa 76 

Dioatrombua polUua 190 

Diparopaia eaatanea 91 

Diphucephala auruUnta 10 

eolaapidoidea 172 

Diploachema rotufidicoUe 59 

Diploaia eucalypti 100 

paralia 100 

Diprion paUidua 70 

pini 70 

rufua 70 

aimUe 6, 70 

Diacophora celinde 208 

Diatichocera madeayi 97 

Dolapiua marginaiua 68, 153 

Dorytomua a^nia 222 

agruUhua 222 

doradlia 222 

maculatua 222 

Tnajalia 222 

D<aieua peatilana 24 

Dreata peMa 208 

Drepana euUraria 40 

DreyftAaia riueaslini 67 

pieex 67 

Droaicha maakelli 102 

Drugstore beetle (see Sitodrepa panieea). 

Dryoccetea alni 12 

autoeraphua 69 

hevoetti 154 

indicua 81 

mifior 193 

vittoaua 54, 154 

Dryophilua pvaiUva 79, 84 

Duomitua ceramicua 212 

Durra stem borer (see Sesamia cretica). 

Dyadercua spp « 86 

andrex 86 

annuliger 86 

cardinalia 86 

cingviatua 86,87 

delauneyi 86 

faaciatua 86 

fernaldi 86 

hotoardi 86 
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Dytdatua insukarU 86 

nignfaadatus 86 

pacifieut 86 

rufieoOis 86 

Mnffuinarius 86 

8id« 86 

superttiHosus 86 

9Utu,reUiu 6, 86 

Earias chlorana 91, 223 

chromataria 91 

fdbia 91 

ffos»fnHi 91 

iTiStUana , 87 

piaga 91 

Early moth (see HiberrUa rupicapraria). 
East African cotton weevil (see Apion xan- 
thottylum). 

EchiTiocnemi8 tqtiameua 191, 207 

Eethaea fuadricomis 50 

Eggplant fruit borer (see Leucinodes orhO' 

nalit). 
Egyptian cotton boll worm (see Earias inat^ 
lana). 
cotton worm (see Prodenia lUura). 
Eight-toothed large spruce bark beetle (see 
Ipt typographus). 

Elaphodet tigrinut 10 

Elimsea chloris 205 

Elm bark beetle (see SctAytua muMstriattti). 
leaf beetle (see OaleruceUa luteola). 
sawfly (see Fenusa dohmii). 

Enarmonia pinieolana 67, 70 

rufimitrana 77, 78 

Entochiralaterdli8 198,216 

ErUodeeta pumila 47 

Epaeromia famulus 205 

EpepeoUt luseus 50, 146 

EphesHa eauUUa 6, 163 

eluUOa 76 

kiunntetla 6 

Epibkma nigricana (see Eucosoma). 
tedella (see Laspeyreaia). 

Epicauta rufidorsum 43, 184 

sibirka 184 

Epicoceui acadx 9 

Epidiatpis pirUxHa 5,23,24,121,166,169 

Epilaehna spp 92, 183 

argus 92 

ehrytomtUfia 92 

dodecasttgma 92,183 

guttato-pustuUUa 183 

BS-macuiata 183 

gS^punctata 92,183 

phyto 183 

pusiUanina 183 

territa 183 

Epismnus aJbinus 207 

Ereunetis ftavUtriata 34,163,171,204,208 

muirieUa 208 

pilotata 208 

Eriocampoides limaeina 6 

Erioeoccut aeerU 39, 147, 153 

anguUUut 25 

anuearix 25 

buxi 48 

confuttts 99 
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Eriococcus a)riaceus 99,131 

erispus 102 

cnfti , 99 

eucalypti 99 

fagicoriicus 39 

graminis 33 

gregarius 99 

t rregularis 99 

lagentrcemix 102 

onuli i 33 

pdUidus 39 

picta 99 

raithbyi 39 

serratilobis 99 

simplex 99 

spiniger 99 

tepperi 99 

tesselatus 99 

EriogasUr lanestris 46,141,154,181,223 , 

Enop^yes spp 172 

aveUanx 133 

fraxini 26 

goniothorax 132 

gossypii 86 

Ixvis 11 

laricis 82 

macrochelus 147 

oleiwrus 5, 55 

padi 5,172 

pKUeocoptes 5, 172 

pini 70 

psilaspis 223 

pyri 5 

quadrisetus 139 

rtW* 118,119 

Tudis 46 

similis 172 

tetanoihrix 222 

UUx 141 

Uliarius 141 

wrmiformis 133 

vitis 6,127 

Eriosoma lanuginosa 95 

uJmi 95 

Ernobius abietinus 73 

abietis 79 

angu^ticoUis 79 

longicornis 79 

wigrinus 73 

pint 73 

Ernoporus caucasicus 141 

fagi 40 

mix 141 

EstigmeTta chinensis. 33 

Etiella zinckenella 165 

Eubaetrussp 73 

EuoaXymwUus brunfelsix 35 

Eucanihus semiglauca 206 

Eucheliajacobex 185 

Euchirus madeayi 153 

Euchloris submissaria 10 

Eucosoma nigricana 77 

paragramma 32 

schistacea 208 

Eudamus proteus >< — 38 

Eumerus strigatus 139, 157 
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Eumetopina krugeri 206 

Euphilippia olivina 156 

Euplexis nigerrima • 185 

Euproctis chrysorrhaai 6, 

40, 107, 132, 137, 148, 154, 181, 192, 223 

divisa 212 

flavata 208 

ftexuosa 55 

latifascia 212 

minor 208 

Eupteryx aolaiii 184 

European grain moth (see Tinta graneUa). 

thrips (see Haplothrips tri- 
tici). 
hop flea-beetle (see PsyUiodes at- 

tenwita). 
pine-shoot moth (see Evetria buo- 
liana). 

Euscepes hatatx 209 

Euura ater 223 

Euxoa radiaris 185 

segetis 91 

apinifera 216 

Euzophera cedreUa 52, 70 

EvaspidiotiLs [see Aapidiotus (Evaspidiotus)]. 

Evergestis extimalis 49, 87, 188 

J^rc/riaspp 72 

biboliana 6, 70, 72 

comstockiana 72 

duplaTM 6, 72 

frustrana 72 

pinivorana 6, 72 

resiTieUa 72 

rigidana 72 

turioTULTta 6, 7? 

Feathery4iorned yellow-box borer (see Dis- 
tichocera macleayi). 

Feltia sp 6 

Fenusa dohrnii 6 

Fig branch borer (see Hylesinus porcatus). 
moth (see Ephestia cautella). 
stem-boring beetle (see Sinoxylon svda- 

nicum). 
tree borer (see Batocera boisduvali). 
Figiire-of-8-moth (see Diloba cxruleocephala). 
Fiji fly (see Dascus passiflorse). 

Filippia olex 156 

Fiorinia acacix 9 

hambusx 32 

diaapiformis 32 

grossularix 121 

signata 32 

stricta 158 

tenuis 32 

thex 156, 212 

Fir bark tortricid (see Laspeyresia duplicana). 

bud worm (see Eucosoma nigricana). 
Flatheaded leaf-miner beetle (see Aphanis- 
tichus consanjuineus). 
wood borer (see Agrilus viridis). 
Flax capsule worm (see Phalonia epilinana). 
Flea beetle (see Phyllotreta atra). 

Flour beetles 122 

Fluted scale (see Icerya purchasi). 

Fomcolombia frarini 26 
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Forest defoliators (see Afelolontha mdolontka). 

Frea mactUicornit 63 

marmorata 63 

Frit fly (see Chloropa lineata: Osdnisfrit). 
Fruit tree bark beetle (see Scolytua rugtUosus). 
borer (see Capiu>dis tendnrumia). 

FuTcatpit oceanica 158, 162 

Cfclerucella luteola 6 

Undla 197 

GallobeUieug crassicornis 215 

Chuterocereodea goaaypii 91 

Gaatropacha quercifolia 24, 111, 132, 170, 179, 223 

Oastrophora henricaria 99 

Chimlina apaara 154 

Oelaatorhinua eaox 205 

GeUchia atripliceUa 41 

dodecella 70 

goaaypiella (see Pectinophora). 

inataMlella 41 

oceUatelkt 41,42 

OeUmxtha hirta 212 

Oeococcua radicum 146 

Oeoica Iticifuga 207 

Oeonomua quadrinodoaua 64 

Giant sugar cane borer (see Castnia licua). 
Giflard fruit fly (see CeroHtia giffardi). 

white fly (see Bemiaia giffardi). 
Gipsy moth (see Porthetria diapar). 

Glenea novemguttata 60 

Olyphina betulst 45 

Onathodfjta palltdulua 206 

^ viridia 206 

Onorimoachema hdiopa 215 

Goat moth (see Coaaua coaaua). 

Oonocephalum intermedium 216 

Oonocephdlum (Opatrum) acutangvium 207, 216 

pu>aiUum 216 

aabuloaum 43,73 

Gooseberry moth (see Zophodia convoluteUa). 

Oortyna flavago 186 

ochracea 185 

Oosayparia caveUii ^ 

apuria^ 96 

OraciUaria ayringella 27 

Grain fly (see Camarota fiavitaraia). 
Grape anomala (see Anomala vitia). 

blister mite (see Eriophyea vitia). 
borers (see Veaperua spp.)- 
gun worm (see Sciopteron regale). 
pyralid (see Polychroaia botrana). 
root weevils (see BrachyrMnua spp.). 

worm (see Bromiua spp.)- 
vine flatheaded borer (see Sinoxylon 

spp.). 
worm (see Clyaia amhigueUa). 
Orapholitha (see Laapeyreaia spp.). 
Grass army worm (see Spodoptera mauritia). 
Gray borer of the sugar cane (see Laapeyreaia 
achiataceana). 
fruit tree bud moth (see Olethreutea 

cynobatella), 
larch moth (see Enarmonia pinicolana). 
plum owlet moth (see Xylina ornt- 
thnpua). 
Greasy cutworm (see Agrotis ypailon). 
Gre it oak borer (see Cerambyx cerdo). 
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Greedy scale (see Aspidiotus eamellix). 
Green hanging moth of the apple (see Charagia 

liffnivora). 
leaf weevil (see Phyllobivia macvii- 

cornis). 

pug moth (see Chloroclystis rectanffu- 
lata). 

oak tortrix (see Tortrix viridana). 

0ryUotalpa africana 89, 190, 205, 215 

gryUotdlpa 43, 45,215 

vulgaris (see OryUotalpa gryUo- 

talpa). 

OryUus melas '. . . 43 

mitratus ! 206 

Oueriniella aerraiulx 73, 94, 9fi, 130, 160 

Gum tree bug (see Micti% prof ana). 

Ctunda sikkima 103 

Gypsy moth (see Porthetria dispar). 

HaUna secalis 125 

Hdlimocoecus lampas 162 

HalUca ampelophaga 128,222 

quercetorum 12, 39, 46, 134, 151, 192, 222 

Hapiothrips acuUata 126 

trUM 125 

Harlequin fruit bug (see Dindymua versicolor). 

Harpalvs xruus 81 

ruficornis 196 

Ha^'.iiiin beet webworm (see Hymsnia fas- 

cialis). 

leaf bug (see Hyalopeplus pellu4ii' 

dus). 

sugar-cane borer (see Rhabdocnemis 

obscurus). 

su Tar-cane le\f roller (see Omiodes 

accepta^. 

Hawt'iorne scale ^see Lecanium bitubercula- 

tum). 

Hazelnut blister mites (see Eriophyes avella- 

nx: Eriophyes vermifjrmis). 

Hedotettix arcuatus 205 

HHlipus boTuUi "101 

lauri 30 

Helioihrips ruArocinctus 5, 50, 

63, 109, 132, 140, 146, 192, 218 

striatoptera 207 

HeUula ujidalis 6, 186 

Helopeltis antonii 50 

theivora 50 

Hemiberlesia (see Aspidiotus [Hemiberlesia]). 

Hemichionaspis sp 11 

fici 102 

minima 102 

scrobicularum 32 

Hemirhopala atriliwata 150 

Hepialus humuli 85, 135, 185, 188 

lupvJinus 185 

Herse convolvuli 210 

Hesperia conjuncta 208 

philino 208 

Hessian fly (see Phytophaga destructor). 

Heterachthes xneolus 131 

Heterobostrichus xquaii^ 193, 194 

pileatus 193 

unicornis 33 

Hettropiia varians 193 

Heterorhina hookeri 10 



Page. 

Heterusia cingala 212 

Hibemia aurantiaria 40, 46, 132, 141, 154, 181 

defaiiaria W,40, 

46,96, 106, 132, 137, 141, 149, 164, 181, 192 

marginaria 40, 46, 132, 137, 141, 154, 181 

rupicaprarta Ill, 179 

Hieroglyphus banian 190 

Himatium aaperum 193 

Hispa xnescens 190 

caJlicantha 190, 207 

wakkeri 199 

Holaniara picescens (see Entochira lateralvf). 

Holotrichia Uucophthalma 207 

vidua 207 

Holzneria poschingeri (see Prociphilus bu- 

melix). 
Hop aphis (see Phorodon humvii), 

leaf miner (see Agromyza frontalis). 
midge (see Cecidomyia humuli). 
root borer (see Hepialus humuli). 

H)plotampaf^lvicornis 24, 177, 178 

ruiilicornis 180 

testudinea 22, 23 

Hoplocerambyz spinicomis 193 

Hormomyia annuiipes 40 

fagi..r. 40 

Hornet moths (see Trochilium spp.)- 
Horse-chestnut borer (see Zeuzera pyrina). 

Hyalopeplus pellucidus 37 

HydreUia griseola 125 

Hydratcia micacea 185 

Hylastes angustatus 74 

ater 74 

attenuatus 69 

cunicularius 81 

decumanus 69 

himalayensis 69 

longifolia 74 

opjcus 74 

HyleccUus dermestoides 39, 46, 79, 148, 153 

Hylemyia arUigua 157 

coarctoUa 124 

HyUiinus crenatus.. 27, 154 

/rarmi 27, 157 

olex '. 157 

oleiperda 27 

porcjtus 101 

vestitu^ 157 

Hyldbius abietis 12,40,46,68 

fatuus 68 

piceus 68 

Hylotrupes bajulus ^ 68 

Hylurgops glabratus 81 

pilliatus .' 69 

Hylurgus ligniperda 74 

Hymenia fasoialis 6, 42, 43 

Hypena rostralis 137 

Hypera spp 61, 184 

crinita 184 

fasciculata 51 

meles 6, 14, 61 

miles 61 

murina 13,61 

nigrirostris 6, 61, 158 

onynidis 61, 158 

pistinaca^ tigrina 51 
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Hypera postica 6, 14, 15 

punctata 6, 14, 61, 61 

Togenhoferi 51 

rumicis 189 

variabilis 38,47,61,184,185 

Hypc^rui ficus 1 103 

Hypauchrus itidicus 193 

Hypomeees curtus 63 

unicolor 191,207 

Hyponomeuta evonymeila 48 

malinellus 21, 180 

padellus 21, 180 

padi 48 

Hysipyla robusta 142, 218 

Icerya aegyptiaea 102 

albolutea 94 

maxima 102 

minor 145 

montserratensis 30, 35, 59, 131, 162, 192 

pdlmeri 102, 130 

purckasi / 5 

seychellarum 59, 102, 131, 146, 162, 192, 206 

Imported cabbage butterfly (see Pontia rapse) 

maggot [see Ckortophila 
(Pegomya) brassicx]. 
clover weevil (see Miccotrogua pici- 

TMtris). 
onion maggot (see Pegomya cepe- 
torum). 

Ina ampdophaga 131 

Incurvaria capitella 121 

Indian meal moth (see Plodia interpunctella). 
tea geometrid (see Biston suppres- 
sarius). 

Inesida leprosa 163 

iTigliaia coTichiformis 131 

fagi 39 

Ips acuminatus 74 

amitinus 69 

blandfordi 74 

cembrss 69 

duplicatus 69 

loTigifolia 74 

mannsfeldi 74 

ribbentropi 69 

sexdentatus 69 

stebbiTigi 52 

typographus 66,69 

Island fruit fly (see Rioxa musx). 

Isosoma noxiale 126 

Itycorsia campestris 77 

stellata 70 

Janus compressus 169 

cynosbati 154 

fumipennis 47 

luteipes 192 

Japanese grain moth (see Meliasoblaptes 
gularis). 
rose beetle (see Adoretus umbrpsus). 

Jassus sexnotatus 125 

Java cinchona geometrid (see Boarmui 
crepuacularia). 
sugarcane grub beetle (see Apogonia 

spp.). 
June beetle (see Melolontha spp.). 



Page. 
Juniper blister mite (see Eriophyea quadrir 
setus), 

Kakivoria flawfasciata 170 

Kermes acaeix 9 

baeciformis 153 

ballotx 153 

cordiformis 153 

gibbosus 153 

ilicis 153 

pallidus 153 

roboris 153 

vermUio 153 

Kirbya p^ana 206 

Kuwania parva 178 

Lachnostema (see Phyllophaga). 

Lachnua agilis 72 

fasdatus 81 

groasus 78,81 

laricis 84 

nudus 72 

picex 78, 81 

pichtSR 78 

jrini 72 

pinieola 81 

txniatus 72 

tomentoaus 72 

vimirutlia 222 

Lackey moth (see Malacoaoma neuHria). 

Lacon sp. near davidi 81 

murinua 43, 153, 184 

ahirakii 207 

Laelia coatalia 208 

aubrufa 208 

Lxmopiilaua teataceua 193 

Lxmoimetua rhizophagoides 190 

Lagoainia atrachani 94 

Lamia textor 181, 222 

Lampra aaaamenaia 103 

decipiena 96 

rutilana 12, 06, 141 . 

undatua 141 

Laphygma exigua ( Caradrina) 6, 14, 210 

recluaa 210, 216 

Lappet moth (see Chiatropacha querdfolia). 
Larch blister mite (see Eriophyea laricia). 

bud-gall midge (see Daayneura laricia). 
gall moth (see Laapeyreaia zebeona). 
needle miner (see Coleophora lariceUa). 
sawfly (see Nematua erichaoni). 
shoot moth (see Argyreathia Isaviga- 

teUa). 
spinner (see DendroUmua aibiricua). 
tussock moth (see Daaychira aelenitiea). 

Larentia dUulata 12,40,46,96,154,223 

ndmUUa 46 

Large Austrahan fruit fly (see Dacua xqudlia). 
bast beetle (see Dendroctonua micana). 
pith borer [see Tomicua (Myelophilua) 

piniperda]. 
pear psylla (see PayUa pyriauga). 

Laaiocampa quercua 75, 154 

trifolii 60 

Laaioderma aerricorne 6 

Laaioptera cereaiia , 124 

miacella 100 
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Ltupeffresia spp 165 

amplana 134,220 

coniferana 79 

dorsana Ift5 

duplicana 67, 140 

funebrana 176 

glydnivoreUa 196 

gro»sana 38,54,134,154,196,220 

nebritaiM 165,196 

nigricana 6, 165 

pactolana 79, 80 

pomonella 6 

proximafM 79 

prunivora'na 179 

schistaceana 204 

sptendajta 53,54,154,220 

strobildla 80 

tedaia 80,81 

waberiafM 176 

zebeana 83 

Lathetieu8 oryzx 122 

Leaf hispa (see BroiUiapafroggoUi). 
Leather beetle (see Dermutei spp). 

ZecaniodwsjHs aeacix. 9 

africana 9, 102 

convexu^ 96 

dilatata 9 

frenehi 98 

newmanni 98 

sardoa 192 

Leeanium aceris 147 

anon 25 

bUuberaiUUum 5,23,132,169 

caprex 11,23,169 

catori 140 

caiuhUus 63 

cerasi 178 

cerasorum 178 

cUiatum 45,48,153,181,222 

corni 11 

eort/li. ... 11, 24, 45, 95, 96, 121, 132, 134, 137, 
138, 141. 147, 153, 169, 178, 181, 186, 220, 222 

glandi 23, 169 

guerinii 206 

krugeri 206 

kuTioensis 24, 166, 169 

perornatum 191 

peraicas 23, 130, 166, 186 

prunastri 24,179 

psettdexpansum 162 

pulchrum 45, 53, 134, 137, 153, 191 

pyri 23 

rehi 121 

Tubi 121 

rugosum 23, 166, 169, 179, 186 

sericeum 79 

tilix 169 

variegatum 23 

Vint 23, 24, 130, 166, 169 

Leiomerui granicolUs 51 

Lema cyanella 122 

fiavipes 191 

Tnelanopus 122 

lyemon caterpillar (see Papilio demoleus). 

silver mite (see Eriophyes oUivorus). 
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Lepidiota bimacuUUa 193 

Lepidosaphes dbielia 79 

acacia 9 

bambuHcoia 32 

beckii 5 

cocculi 158 

corrugata 63 

dup(mti ^ 162 

fidfolU 102 

fieus 6 

juniperi 139 

longula 30 

megregori 162 

mexicana 102 

minima 102 

newtteadi 73 

olivina 156 

paUida 158 

pinnseformis 59 

somdlensis 9 

spiThifera 9 

vJmi 5 

unicolor 162 

Leptoanisa varicomis 190, 207 

Leptodictya tabida 207 

Leptoglo»su8 spp 97 

Leptopa hopei 17, 18, 170, 179 

tribtUtu 10 

Lept08tylu8 prxmorsus 56 

Leptura rubriola 81 

Lesser grain borer (see Rhizopertha dominica). 

Leucama loreyi 208 

unipuncta (see Cirphis). 

Leitcaapii bambusas 32 

indica 5, 146 

japonica 5, 23 , 32, 192 

tewi 73 

pifU 73 

pistacix 171 

puaiUa 73 

riccx 156 

' aignoreti 73 

Leucinodes orbonalis 95 

LeiACodiaapis cockerelli 44, 162 

LeucoTna diaphana 194 

Leucophlebia lineata 208 

Leucoptera coffeella 62 

Leucotermes lucifugus 7 

Levuana iridescens 159, 163 

Liberian sweet-potato borer (see Cylas brurh 
neua). 

Lichteruia eatoni 156 

liUea 102 

vUmrni 219 

Light-brown apple moth (see Tortrix (wft- 
wortiiana). 

Ligyrus rugiceps 207 

Limnophilus ftavicornia 220 

Limothrips denHcornis 125 

Limonitu seruginosus 153 

Lineodes achracea 185 

Liogryllus bimacvlatus 205 

formosanus 205 

Liopua nebuloBus 23,25,169.179 

Liparus coronattLS 44, 51 
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Liti (see G«Z«::AJj). 
Little boll worm (see Pyroderces simplex). 

Lixua aseanii 44 

vetvia 207 

Lochmaai caprex 46 

Locusta viridissimi 215 

Lonchxj splendida 95, 185, 217 

Longheaded flour beetle (see Latheticui ory- 
zx). 

Lophocateres (OatoTna) puaillus 122 

Lophodea sinistraria 10, 25 

Lophoiternus hugeli 153 

Lucem moth of New South Wales (see Tortrix 
divtUsana). 

Ludiua suturjUs 207 

Luperus pinicola 73 

Lycxni bxtka 37 

Lyctus brunneus 188 

linearis IfiA 

spinifrons 33, 218 

LygxonematUrS ambiffuVrS 82 

pini 82 

sjxeseni 82 

Lygesii mendica 10 

Lygu9 oryzas 190, 207 

pratensis 5 

sacchari 207 

Lymantria brittata 194 

grandis 194 

lipcha 194 

Ttwnacha 40, 47, 48, 70, 

108, 134, 137, 141, 148, 149, 164, 181, 223 

Lymexylon navale 153 

LyttJ V€8ic2tori2 26 

Jiiachxroti planitix 90 

MacTophya punctum-ilbum 27, 133, 154 

Macrmphum fragirix 196 

fragnTiellum 193 

pisi 5, 165 

Togersii 196 

Macrothylacia rttfti 47 

Magdalis spp, « 65 

armigera 173 

aterrima 96 

barbicornis 17, 132, 149, 187 

carbonaria 45, 134, 179, 220 

cerasi 23, 132, 170, 179 

duplicata 65 

memnonia 65 

phlegmatica 65 

pruni 23,13^, 179, 187 

rufa 65 

violacei 65 

Magpie moth (see Abraxas grossulariata). 

Malacosoma neustria 40, 46, 106, 154, 181, 192, 223 

Mamestra aibicolor 216 

brassicx 44,50,141,216 

dissimilis 44 

oleracea 29, 44, 50 

Mandarin fruit fly (see Dacus ornatissimus). 
Mango bark borer (see Plocxderus ruficomis). 
borer (see Batocera titana; Dinoderus 

distinctus). 
fruit fly (see Dacm ferrugineas). 
scale (see Coccus rrumgiferae; Leucaspis 
indica). 



Page. 
Mango shoot psylla (see PsyUa cistellati). 

weevil (see Stemochetas mungiferx). 
March moth (see Anisopteryx SRsculiria). 

Margarodes formicirum 206 

Marguerite fly (see Phytomyzi afj^nis). 

Maruca testvUalis 37 

Mdssicus unicolor 153 

Masters' gum borer (see Trypocharia mas- 

tersi). 
Mauritius fruit fly (see Ceratitis catcirei). 

Mayetiola avenie 124 

destructor (see Phytophaga). 

Mecopoda dongati 205 

Mediterranean flour moth (see EphesHa M^h- 
rUella). 
fruit fly (see Ceratitis capitata). 

Megastigmus brevicaudus 149 

borriesi 79 

strobilobius 70 

Meges marmoratus 153 

MdarUmon Hbiale 73 

Melanitis leda 208 

Melanophilj picta 181 

Melasoma xnei 12, 46 

populi 222 

Meligethes aeneus 188,218 

Melissoblaptes gularis 191 

Melobasis splendida 10 

Melolontha castanipes 215 

hippocastani 10, 12, 26, 39, 46, 54, 73, 

96, 137, 138, 141, 148, 149, 153, 171, 181 , 222 

melolontha 10, 12, 26, 39, 46, 54 , 73 , 96, 

104, 137, 138, 141, 148, 149, 153, 171, 181, 222 

niger 215 

rufipes 215 

tenebrosus 215 

viUgaris 43, 104, 215 

Melon aphis (see Aphis gossypii). 

fruit fly (see Carpomyia pardalina). 
weevil (see Baris trzgardhi). 

Menida histrio 207 

Merodon clavipes 150 

equestris 150 

Mesites aquitanus 74 

Metallic tomato fly (see Lonchasa splendida). 

Metallites atomarius • 68 

iris 46, 154 

larids 68 

mollis 68 

Metamasius hemipterus 200 

ritchiei 171 

sericeus 200 

Metanastria hyrtaca 55 

Mexican bean weevil (see Spermophagus pec- 
toralis). 
fruit fly (see Anastrepha Itidens). 
grain beetle (see Pharaxontha kir- 
schi). 

Miccotrogus picirostris 61 

Micromima olivia 95, 216, 217 

Mictis prof ana 97 

Millet stalk worm (see Pyrausti nubilalis). 

Mindarus abietinus 67 

Mites (see Acarina). 

Mnesampela privata 99 

Moeeha adusta 50, 195 
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Moecha buUneri 63 

molatoT 63 

Mogannia hebes 207 

Mole crickets (see Oryllotalpa spp.; Schizodac- 
tylfu spp.)' 

Molorchua minor 79 

Monarthropalpus buxi 48 

MoTioetenus juniperi 134 

Monohammtu fistulator 50, 63 

galloprovincialis 73 

Tttspator 50 

sartor 68 

Monolepta nigrobilineata 207 

Monophlebus st^bingi octocaudata 102 

Mo:>n-flecked math (see Phalera bucephala). 

spot m^th (see Philera bficephala). 
Morgonella [see Aapiiiotus (Morganella)]. 
Mjttled umber niDth (see Hibernia defoHaria). 

Mudaria cornifroria 194 

Mycalesia mineus 208 

Myelopliilus[s&& Tomiciui (Myelopkilus)]. 

Myllocerus acacix 10 

brunneua 207 

earinir&atris 212 

discolor variegatus 212 

guttulus 207 

viridantts 212 

Mylabris sp 6, 35 

afflnis 36 

atomirius 36 

lentis 6,36, 165 

loti 36 

pallidicornis 36, 165 

pisorum 6,36, 165 

rufimanus 6,36, 165 

Myzus persicx 5 

Nucerdes melanura 213 

Nanophyes tamirids 211 

Narcissus fly (see Merodon spp.). 
Natal fruit fly (see Ceratitis nibivoTa). 

Necrobia rufipes 5 

Needle-nose hopbug (see Calocoris fulvomacu- 
latus). 

NemOrtus erichsoni 6 

( Croesus) septentrionalis 13, 47, 149, 182 

Neolecanium plebeium 102 

silveirai 130 

Neomaskellia bergii 207 

Nephopteryx rubrizortella 168 

sagitHferella 57 

NephotetHx apicalis 190, 206 

Nepticula sericopeza 148 

Nesosydne ipomaicola 210 

Nezara viridula 207, 215 

Nicertoides saccharivora 206 

Nidularia pulviTMta 153 

Nigeria fruit fly (see Ceratitis nigerrima). 

Nirvana pallida 206 

suturalis 206 

Nisia atrovenosa 190, 206 

Nitocris usambica 63 

Nodosioma lateralis 207 

Nola metallopa 99 

Nonagria exitiosa 208 

inferens 191, 208 

uniformis 123, 208 



Page. 
Northern mango weevil (see Stemochetus gra- 
vis). 
peach moth (see Conogethes puneti- 
feralis). 

Nothorhina muric%ta 73 

Notocelia roborana 47, 121, 154, 192 

Nun moth (see Lymantrii monacha). 
Nut fruit tortrix (see Laspeyresia splendana). 
tortrix (see Laspeyresia amplana). 
weevil (see Curculio nucum). 

Nymphula depunctalis , 191 

fluetuosalis 191 

Nysius minor 215 

vinitor 109, 125, 130, 166, 179. 

Oak bud moth (see Coleophora lutipenneUa). 
flea beetle (see Haltica quercctorum). 
procession moth (see Cnethocampa pro- 
cessiona). 

scales (see Astcrolecanium variolosum). 
Oat gall midge (see Mayetiola avense). 

Oberea linearis 12, 96, 133, 134, 220 

ocxdata 222 

Oblong leaf weevil (see Phyllobius oblongus). 

Ochsenheimeria taurella 123 

Ocinara dilectiUa iqq 

lewinii 99 

signifera 103 

Ocneria detrita 154 

Ocnerostoma piniwiella 76 

Ocrophara montana 33 

Odonaspis [see Aspidiotus (Odonaspis)]. 

Odonestis australasix 24, 100 

plagifera 55 

pruni 112 

CEcanthus indicus 205 

(Ecophora olivieUa 157 

CEdaUus infernalts 205 

nigrofasciatus 205 

Olenecampttis bilobus 103 

Oleihreutes cywAiatella 113 

liercyniana 79 

pruniana 177 

variegana 179 

Oliarus oryzx 2O6 

Olive fly (see Dacus olese). 

moth (see Prays oleellus). 

white fly (see Aleurolobus olivinus). 

Omiodes accepta 203 

Omphisa anastomosalis 209 

Oncopeltus quadriguttatus 90 

Onion fly (see Eumerus strigatus). 

maggot (see Hylemyia antique). 
thrips (see Thrips tabaci). 
Opatrum [see Gonocephalum (Opatrum)]. 

Ophonus pubescens 81 

Ophthalmodes cretacea 212 

Opisthoscelis conica 99 

fibularis 99 

globosa 99 

macviata 99 

mammularis 99 

maskelli 99 

nigra 99 

pisiformis 99 

serrata 99 

spinosa 99 
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Opi9tho»eeU» aubrotunda 09 

verrttefUa 99 

Opogonia apkalU 208 

aurM^tuinKMa 208 

dimidiiUeaa, 208 

fumkeps 208 

saediareUa 208 

Opomyta florum 126 

Orange rust mite (see Eriophyes oleivorus). 

OrehesUt dlni 12,96 

deeoratfu 222 

fagi 40 

femtgineiu 96 

populi 181,222 

rufus 96 

8alieU 181 

testaeeua 8CtUeUaris 12 

Oregma lanigera 207 

OrgyiaanUqua 70,149,223 

gonoHigma 112 

potHea 64,212 

Oria muKtUosa 126 

OriheziainsignU 59,212 

prxlonga 59 

Ortheziola fodkns 63 

Orihorrhinw cylindrirostris 60 

kluggi 131 

OrihotomiciM erosus 74 

laricis 69 

longkoUia 74 

proximus 69 

auturalis 69 

OrycUt rhinoceros 160, 207 

Oseinisfrit 125 

pusilla (see Oseinisfrit). 
OstoTna [see Lophocateres (Ostoma)]. 
OHorhyne^us (see Brachyrhinus). 

Oxya annulicornis 205 

intricata 190,205 

velox 190,206 

Oxyearenus dudgeoni 90 

gossipinus 90 

hyalinipennis 90 

Ixtits 90 

Oxythrips binervis 207 

Oxyihyrea funesta 216 

Oyster-shell scale (see Lepidosaphes ulmi). 

Pachnxus azurescens 63 

litus 63 

Pa(^ydisstts sericus 10 

Pachymerus chinen^is 6, 36, 37, 165 

qvadTimacuUatus 6, 36, 37, 165 

Pachyrhina crocata 70 

maculata 44 

Pachytus sulcicoUis 215 

Pachtylus migratoriodes 205 

migratorius 26 

Pachyzancla phxopteralis 185 

Painted apple moth (see Teia anartoides). 

Palxococctbs fuscipennis 73, 147, 153 

rosx 130 

PalemJms ocularis 210 

Palm weevil (see Rhynchophorus palmarum). 

Pamphila dara 208 

Pamphilius flaviventris 169, 180 



Page. 

Panolii griseovariegata 71 

Papaya fruit fly (see Toxotrypana eurvicatida). 

Papilio demoiew 67 

U*iu 60 

ParaUeanium coeophyUx 162 

expantum 102 

geomeiricum 35 

Paralipsa modeata 191 

Paraphrua grantUosus 153 

ParoM lepida 64 

Paratettix gracilis 205 

Hngularis 205 

Parlatoria a^nit 23 , 26, 156, 166 

bUtnchardii 162 

ealianthina.. 23,24,35, 59, 156, 166, 109, 192 

dnerea 59 

greeni 1 62 

myrtus 219 

mytiUupiformis 158,162 

proUttS 5, 158, 162 

vireseens 192 

pseudaspidiotus 5,146,158 

pyri 23,169 

sinensis 59 

ziziphus 5,59,131 

Pamara nuUhias 191, 206 

Paropsis pieea 10 

ParihenoOtrips (J) kobusi 207 

Pea apiiis (see Maerosiphum pisi.). 
micUie (see Contarinia pisi), 
moths (see Laspeyresia spp.). 
pod iHxrer (see EHdla zindtenella), " 
weevils [see 3£y1dbris (Bruchtu) spp.]. 
Peach fruit fly (see Daeus persicx). 
Pear borer (see Agrilus sinuatus). 

fruit borer (see NephopteryxniffrUoneUa), 
gall midge (see Contarinia pyrivora). 
leaf blister mite (see Eriophyes pyri), 

curling midge (see Dasyneura pyri). 
scale (see Aspidiotus ostresrformis). 
thrlp3(see Txniothripspyri). 
tingis (see Stephanitis pyri). 
tree psylla (see Psylla pyricola). 

Pectinophora gossypiella 88 

Pedinus femoralis 43,216 

Pegomya [see Chortophila {Pegomya) spp.]. 

PeUophora pedicillata 103, 172 

Pemphigus bursc(riiis 181 

fUaginis 181 

immunis '. 181 

marsupialis (see P. fiiaginis). 

napaus 181 

vesicalis 181 

Pentodon panctatus 216 

Perak pomelo moth (see Nephopteryz sagitti- 
ferella). 

Peridroma sp 6 

Periscopus mundulus 207 

Perkinsiella spp 206 

amboinensis 206 

Incoloris 206 

graminicola 206 

lalokensis 206 

pallidula 206 

papueTisis 206 
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Perkin^Unaramei 206 

taedMricida 198,206 

sinensis 206 

variegata 206 

vasUUrix 206 

mtiensis - 206 

Peronea ferrugana 12, 40, 47 

Perseetania evenffi 185 

Feravian cotton-square weevil (see Antho- 
nomus vestUus). 
fruit fly (see Anastrepha peruviana). 
potato weevil (see Trypopremnon 
latiihorax; Premnotrypes solani). 

Petrognatha gigas spinosa 103 

Phsenops qfanea 73 

Phalera fmcephala 12, 40, 47, 96, 108, 134, 192 

combu^a (see ArUiqfra). 

Phalonia epUinana v 104 

Phaonia trimaculata 49 

Pharaxonoiha kirschi 122 

PKenacaspis [soe Chinaspis {Phenaeaspis)], 

Phenaeoccus aceris 11,134,222 

ieeryoides 146 

mangiferx 146 

pergandH 170 

pieesi 81 

socius 121 

Phenacoleachta zealandiea 39 

Phenice maculosa 206 

moesta 206 

Philephedra iheobromx 50 

Philippinie orange moth (see Prays dtri). 

Phissama interrupta 208 

Phlssoba infumata 206 

PJUaophthorus spinulosus 81 

rhododactylus 81 

Phlaosinus ihujsB 25,140 

zhobi 74 

Phlctot^rips lucasseni 207 

olex 156 

pallidieornis 207 

Phlaotribus eavcasieus 27 

olese 157 

Phlffctsenia despeeta 210 

ferrugalis 6, 44 

Phcenicococcus fnarlatti 162 

PhoracarUha reeurva 97 

tricuspis. ■. 97 

Phorbia vicina [see Chortophila (Pegomya) 
hyoseyami]. 

Phoro4pn humuli 5 

Phosphuga atrata 43 

Phrynda cotca 195 

conradti 103 

liecphora 195 

spinator 103 

Phthorinuea opercuiella 216,217 

Phydta abietella 62,70 

infusella 91 

Phylaitissp 91 

Phylan gibbus 73, 153 

Phyllaphisfagi 39 

Phyllbbius argentatus 39,46 

betulx 46 

maculicomis 17,46 

55266—17 16 
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PkyUobius oblongus 110 

pyri 46 

sinuatus 46 

urticx 39 

viridicolUs 39 

PhyUoenistis cUrella 58 

Phyllodeeta spp 221 

tibialis 221 

vUdlinae 6,181,221 

vulgaHssima 221 

PhyUognaffius dionysius 190 

PhyUoperiha hortieola 109 

Phyllophaga dypeaUs 193 

prbblematica 193 

PhyUotoma vagans 13 

PhyUotreta spp 91 

armoracix 6,91, 138 

atra 44,91,138 

crudferai 44, 91 

nemorum 44,91, 137, 189 

nigripes 44,91,138 

undulata 91 

vittata 6 

viUula 44,126,187 

Phymatodes lividus 138, 153, 222 

testaceus 153 

Physdkermes picex 81 

Physopus sexnotattu 207 

Phytalus smithi 199 

Phytocoris pabulinus 184 

Phytomyza afflnis 51, 53, 164, 165, 215 

nigricornis (see P. ajfinis). 
Phytonomus (see Hypera). 

Phytophaga destructor 7, 124 

Phytoscaphus formosanus 207 

Piesarthrius margineUus 10 

Pieris monuste 49 

Pigmy mangold beetle (swAtomaria linearis). 

Pileus hyalinatus 10 

Pine bark beetle (see Xylotrechv^ guadripes). 
bud and gall moths (see Evetria spp.)- 

moth (see OeUchia dodecetla). 
gall mite (see Eriophyes pint). 
geometrid (see Bupaius piniarius). 
needle midge (see Thecodiplosis brachyn^ 

tera). 
noctuid (see Panolis griseovariegata). 
procession moths (see Cnethocampa 

spp.). 
shoot moth (see Evetria buoliana). 
spinner (see Dendrolinus pini). 

Pineus orientalis.. 67 

pini .* 67 

sibiricus 67 

strobi 67 

Pink bollworm (see Pectinophora gossypieUa). 

Pinnaspis hamUmsx 32 

huxi 5,44,162 

longula 158 

rhombica 30 

Pionea ferrugalis 53, 93, 141, 164, 192 

forficalis 63,138 

Pissodes harcynix 68 

notatus 68 

picex 68 
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Pi89ode9 pini 68 

piniphiltbs 68 

Pitchy-legged weevil (see Brachyrhi'MU 

pkipes). 
Pith moths (see Blcutodacna spp.)- 

PUyogeries bidentatus 60 

histridentatus 60 

chalcographut 60 

coniferx 62,60 

lipperti 74 

pilidens 60 

quadridcTU 60 

trepanatus 74 

Pityokuines curvidens 60 

spinideru 70 

twwfUzowi 70 

PUyophthortu exctUptus 81 

glabreUus 76 

IklUeiuteini 76 

mierographus 60 

sampaoni 74 

PlarUia affinis 100 

Plateros dispaHeru 212 

PkUinglisia noacki > 35 

PUUyparsea pctciloptera 20 

Platypus biformis 75 

cupulatua 218 

curtits 104 

cylindrus 154 

talurx 104 

Plecoptera reflexa 106 

PlemdieUa abietina , 78 

Plocxderus obesus 103 

ruficornis 143 

Plodia interpuncteUa 6 

Plum blister mites (see ErUyphyes spp.)* 
borer (see iRhynchites appreus). 
bud moth (see OlethretUes prwniana). 
fruit sawfly (see Hoplocampa ftUvi' 

cornis). 
leaf sawfly (see Priophorus p<tdi). 
stem piercer (see Magdalis armigera). 
psylla (see PsyUa pruni). 
sawfly (see Eriocampoidea limacina). 

Pltuia argerUifera 216 

chalcUes 210 

gamma 6,44,216 

nigrUigiM 14 

Plutella mactUipennis 6, 40 

Podisma alpina 11 

PodorUia 14'PUTictata 103 

Pacilonota riUilaru (see Lampra). 

variolosa 181, 222 

PogonochasTUs fascicukUus 68 

Poliaspis cycadis 162 

pini 73, 70 

PoUinia poUini 156 

Polychroais botrana 130, 131 

Polydrusus cervinus 30, 46 

chasrodry8iv>8 73 

chrysomela 30 

griseomaculatus 30 

intermeditts 46, 73 

lateralis 30 

micans 30 

mollis 30 
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Polydrusus picus 39 

pianifrons 46 

serieeus ..; 6, 30 

undatus 46, 73 

viUosulus 73 

viridieoUis. 6,30 

Polygraphus aterrimus , 52 

grandidava 75 

himalayensis 75 

longifolia 76 

major 52, 60 

ni(fra 75 

pini 60 

polygraphus 60 

subopacus 70 

trenchi 76 

Polyocha saccharella 204 

PolyphyUa fuUo 10,30,46,73 

Ponlania salicis 223 

Pontia rapx 6 

Poplar borers (see Saperda spp.)- 

curculio(see Cryptorhynchus lapathi). 

Porrieondyla cerealis 124 

gossypii 80 

Porter's white fly (see Aleurothrims porteri). 

Porthesia similis 40,47, 108, 

137, 141, 148, 140, 154, 181, 223 

virguricula 01 

Porthetria dispar 6,12,40,47, 

107, 137, 141, 148, 154, 181, 223 
Potato lady-bird beetle (see Epilachna spp.). 
root mite (see Rhizoglyphus echinopus). 

PraoneGta mdanura 50, 63 

Prays citri 57 

curtisellus 27 

oleeUus 156 

Premnotrypes solani 184 

PrUmus corpulerttus 153 

Priophorus padi 47, 133, 140, 170, 177, 170 

Prodphilus bumelix 26, 78 

Procodeca adara 208 

ProdenialUura 14,01,101,216,217 

Promecotheca eumingii 160 

reichei 160 

Prosternon holosericeus 153 

Protodiaspis arwrnHa 

Psalis securis 208 

Psallidium maxiilosum 44 

Psammacus trimactUatv^ 33 

Pseudaonidia [see Aspidiottu (Pseudaonidia)]. 
Pseudischnaspis {seeAspidiotVrS (Pseudischna^- 
pis)]. 

PseudodaveUaria amerinx 182, 223 

Pseudococcus acacix 

aibizzix 10 

ananassx 171 

arecx 121 

aurUanatus 26 

boninsus 206 

brevipes 171 

bromdix 04,171,206 

calceolarix 206 

citri 60 

cocotis 163 

coffex 63 

dubia 163 
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Pseudoeoecus famesiafue 10 

fieut '. 102 

fiknnentotus 10,59,130 

glauctu 23,158 

grandis 131 

gratti 34 

glaucui 158 

indicut 35 

lauriniu 35 

l(>tmUUut 99 

nUidua 10 

pandani 103 

pini 73 

qusuitua 10 

tacchari 206 

BoccharifolH 206 

setosus r '. 102 

fdOtarivs 10 

BvMenaneui 130 

9weuyi 10 

texensia 5,206 

vibumi 219 

virgatus 30,63,102,131,163 

vUu 130 

tfovx 139 

Paeudocolaspis indiea 54 

Pseuddkermes nitena 131 

Pseudoparlatoria ottriata 163 

parlatorioida 30, 166 

Paeudotargionia glanduloaa 9 

Pailapiera faatuoaa 212 

viridana 193,218 

Payche spp 211 

albipea 211 

aaaamiea 211 

vicieUa 197 

Payttaalni 11 

eiateUata 143 

maii 16 

pTUni 172 

pprieola 5 

pyriauga 167 

PayUiodea attenuata 44, 135 

chryaocephala 44, 49, 188 

napi 49, 188 

Pteleobiua kraaUi 96 

vittatua 96 

Pteroehlorua exaiccator 39, 152 

PUronidea aalicia 223 

riheaii 6 

Pteroatiehua lepidua 81 

vtUgaria 196 

Ptilinuafuactba 181, 222 

peetinicornia 12, 39, 137, 148, 153, 222 

Ptydua coatalia 190, 206 

PtUvinaria aurantii 59 

betidx .... 39, 45, 132, 134, 137, 179, 181, 222 

alni 11 

camdicola 63 

celluloaa 59 

cupanix 131 

ficua 63,102,131,146 

ftocctfera 1 58 

iceryi 206 

jadtaoni loi 

mammex 30, 63, 102, 146 
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Pulvinaria plana 35 

aericea 153 

aimulana 30 

the« 212 

vinifera: 130 

Purple scale of the orange (see Lepidoaaphea 
beckii). 

Purpuriacenua toachanrui 181 

Puto antennata 73 

Pyralid of the vine (see Polychroaia botrana). 

Pyrauata nubiUdia 85, 123, 135, 137 

PyriUa aberraTU 206 

Pyrodercea aimplez 88 

Pyrrhidium aanguineufn 153 

Pyrrhocoria apterua 141 

Queensland fruit fly (see Batrocera tryoni). 
Quince borer (see Coaaiu triatia). 

Racilia olcinawenaia 190, 205 

Radish fly (see AntJ^omyia radicum). 
Rape flea-beetle (see PayUiodea spp). 

seed worm (see Evergeatia extimalia). 
Rarotonga fruit fly (see Dactia rarotongx). 
Red-banded thrips (see Hdiothripa rubro- 
cinctua). 
coffee borer (see Zemera coffex). 
gooseberry mite (see Bryobia ribia). 
gum-tree weevil (see Strongylorhinua och- 

raceua), 
-headed fir worm (see Enarmonia rufimi- 

trana). 
-legged ham beetle (see Necrobia rufipea). 
maggot of cotton (see Porricondyla goa- 

aypii). 
palm weevil (see BhyiwhophoTua ferru- 

gineua). 
plum maggot (see Laapeyreaia fune- 

brana). 
spider (see Tetranychua spp.). 
tail moth (see Daaychira pudibun^). 

Remigiafrugalia 208 

ReadieUa picex 81 

Rhabdocnemia obacurua 34, 163, 201 

Rhabdophaga sp^ 222 

nidaonii 222 

aaliciperda 182,222 

aalicia 222 

Rhadinoacopua nocitumtu 64 

Rhagium mordax 46 

Rhagoletia pardalina 93 

Rhigopaidiua tucumanua 183 

Rhinaria perdix 47, 197 

Rhinoceros beetle (see Oryctea rhinoceroa). 

Rhinomacer aUelaboidea 73 

Rhinotia hxmoptera 10 

Rhizococctia irUermeditu 39 

lobattUatua 10 

ptUcheUua 39 

(otarx 39 

RhUsaecua doti 63 

faXcifer 130,163,192 

(?) terreatria 163 

Rhizoglypihua ( Coepophagua) echinopw 5, 

158, 164, 183 

Rhizopertha collaria 17 

dominica 6 

Rhaotrogua aequinoctiaiia 43 
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Rhopalopw ifuubrktu 148 

Rhynehites alni 39 

UtulsB 12,39,46 

caruletu 173 

cupreui 173, 174 

Ehyncolus ater 68 

Rhyncolus cylindricw 88 

dongatus 68 

himalayensu 52, 68 

liffityarius 40, 68 

poreatus 68 

stranguUUus 68 

trUTtcorum 40,68 

Rhynchop1u>rus ferrugineus 161 

palmarum 161,207 

signatieollis (see Rhyncho- 
phortu ferrtkffineus) . 

Ricania tseniata 206 

Rice bug (see Lepocorisa varicornis). 

flea-beetle (see Chxtocnema hasalis). 

leaf-beetle (see Hitpa xruscens). 

hopper (see Tettigonklla spectra). 

skipper (see Parnara mathias). 

stem borer (see Chilo auricilia; Schoeno- 

biu8 hipuTtctifer). 

Rioxa mtux 34, 118 

Ripersiafagi 39 

palmarum 163 

sacchari 206 

Riptortus fuscus 207 

Rose sawfly (seeCaliroaaethiopa; Cladiuspecti- 

nicornis). 

scale (see Leucaspis japonica). 

Rosenbergia megacephala 103 

Rosy rastic (see Hydremia micxa). 

Rust-red flour beetle (see Tribolium ferrugi- 

neum). 

Rutherglen bug (see Nysius vinitor). 

Rye midge (see Lasioptera cerealis). 

stem borer (see Ochsenheimeria taurella). 

Sacadodes pyralis 91 

Sago palm scale (see Diaapis zamix). 

Sahlbergella singularis 50 

Saissetia discoidcs 131 

mirifica 10 

nigra 63, 94, 102 

olex 5 

psidii 131,146 

punctilifera 146 

San 3os4 scale (see Aspidiotes perniciosus). 

Saperda spp 180 

carcharias 6, 180, 181, 222 

populnea 180, 181, 182, 222 

scalaris 23,39, 179, 180, 181, 220 

Sawfly (see Macrophya purictum-album). 

Saw-toothe.i grain beetle (see Silvanas mrina- 

mensis). 

Scale Insects (see Coccidse) 7 

Scapteriscus didactylus 49 

Scelodnota strigkollia 128 

Schistoceros anobioides 193 

Schiza^pU lobata 102 

Schtzodactylus monstrosus 89, 90, 215 

Schanobius bipunctifer 189 

Sciopteron regale 129 

tabariiformis 181 

Scirpophaga auriflua 208 

chysorrhcea 208 
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Sdrpophaga intaeta 208 

monoatigma . . . ,• 208 

Scolytochelui ennfer 96 

Seolftoehelutliraehi 96 

mtdtiitriatua 27 

ScolytopUUypwi darjeelingi 154 

himalayeiuis 79 

Scolyitu aeeris 148 

amygdali 25,167 

aaimau 174 

carpini 137 

deodara 52 

intricatiu 40, 154 

Ixvia 96 

major 52 

wait 24,54,96,149,179 

mirtor r. 52 

mn UiHriatw 96 

i pruni 24,170,174 

pygnunu 96 

ratzehwrgi 46 

riigulosua 6, 46, 149 

acolyius 27,96 

Scopelosoma aatellitia 40 

Scotinophora taraalis 207 

Seed-com maggot [see Chortophila (Pegomya) 
futciceps]. 

Selato9omu8 mneus 68, 153 

Selidoaema excuraaria 10 

lyciaria 10 

Semwthiaa liturata 75 

SererUhia formoaana 207 

Serica aaaamenaia 193 

Serropalpua barbatua 67 

Seaamia cretica 85, 196, 203 

nonagrioidea 208 

Seaia conopiformia 154 

culiciformia 12 

formicxformia 223 

myopxformia 21, 25 

acolixformia 47 

apheci/ormia 12, 27, 47 

veapiformia 154 

Setenia indoainica 73 

Ixvia 193 

aemiopaca 68 

aemivalga 193 

Shallot fly (see Chortophila cilicrura). 
She-oak root-borer (see Stigmodera heroa). 
Shot-hole borer of tea (see Xyleborua fornica- 

tua). 
Siamese grain beetle [see Lophocaterea (Oato- 

ma) puaillua]. 
Silky oak weevil borer (see Maiotea notabilia). 

Silpha oibacura 43 

SilvaniM advena 212 

auriruimenaia 5 

Sinoxylon anale 33, 148, 193,218 

craaaum 148, 193, 218 

perforana 96, 127, 138, 153 

aexderUatum 127 

audanicum 100 

Siphonella pumilionia 85 

Sirex gigaa 70 

imperialia 82 

juvencua 70 

apectrum 70, 82 

Sitodrepa panicea 6 
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Sitona spp 60 

ftavescens 6,38, 60, 165 

hispidula 6,60,165 

lineata 38, 60, 165 

linneelluJt 60 

meliloti 61 

sulcifrons 61 

Sitotroga cerealella ' 6 

Smaller bamboo shot-hole borer (see Dino- 
derus minutits). 

Smynthurus sp 14 

Social pear sawfly (see Pamphilius fiaviven- 
tria). 

Solenococcus fagi 39 

muratx 130, 219 

South Sea guava fruit fly (see Daem psidii). 
Soy bean moth (see L(upeyre»i(rglycinivoTella). 

Spermophagus pectoralis 36 

Sphxrococctis acaeise 10 

Sphxrotrppes assamensia 193 

globulibs 193 

siwalikenais 193 

Sphenophorus sordidut (see Cosmopolites). 

Sphenoptera atenima : 52 

gossypii 90 

lafertei 52 

negleeta : 90 

Spilosoma fuscinula 99 

Spinach aphis ( Myzv^s persiex). 

leaf miner (see Pegomya hyoscyami). 
Spined log beetle (see Xenocnema apinipes 

australife). 
Spiny citrus white fly (see AleuTocatUliuB 
woglumi). 

Spodoptera mauritia 8, 191, 210, 216 

pecten 208 

Spruce bark tortricid (see Laapeyrma pac- 
tolana). 
borer (see Tetropinum castaneum). 
cone moth (see Laapeyreaia atrobilella). 
gall midge (see Daayneura picex). 
nest worm (see Laapeyreaia tedella). 
wood wasp (see Sirex apectrum) . 

Stauropua alternua 51,64, 146, 212 

Steganoptycha (see Enarmoniarufimitrana). 

Steiraatoma depresaum 50 

SteTwbothurua formoaanua 205 

Stenocranua aa(xharivora 198 

aacchari 206 

Stenothripa (?) zehntneri 207 

Stephanitia pyri ." 167, 168 

Sternochetua gravis 143, 144 

mangiferx 144, 145 

Sternotomia bohemani 10 

imperialia 63 

regalia 63 

Stigmodera heroa : 97 

SHlpnotiaaalicia 181,223 

Stomaphis longiroatria 152 

quercua .-. 152 

Straw fly (see Chloropatxniopua). 
Strawberry root weevil (see BrachyrMnua 
ovatua). 

Stromaiium barbatum 33, 212 

longicorne 212 
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Strongylocephalua agreatis 206 

StronffylorMnua ochraceua 98 

Strongylurua thoracietia 52 

Strophotoma capitata 39, 46 

Tnelanogramma 39,46 

Sitana concolor 30, 132, 194 

Subcoccirulla 24-punctata 14,43 

Sucking bug (see Ceratopachya variabilia). 
Sugar-cane ambrosia beetle (Xyleborua per- 
forana). 
borer (see Me^masiusaericeua). 
moths (see DvUrxa spp.)- 
bud moth (see Ereunetiaflaviatriata). 
frog hopper (see Tomaapiaspp.). 
hispid miner (see Hia^wakkeri). 
leafhopper (see Pefkiruiella aac- 

charicida). 
mealy bug (see Paetbdococcua 

texenais). 
moth borer of India (see Chilo 

aimplex). 
red spider (see Tetranychua exaiC' 
cator). 
Swete-pqtato stem borer (see Omphiaa anaa- 
tomoaalia). 
weevil (see Cylaaformicariua). 
Swan moth (see Portheaia aimilia). 

Sylepta derogata 91, 155 

Syrrtphyletea neglectua.. 10 

nigrovirena 10 

veatigialia 10 

Syngenaapia parlatorex 81 

Tachardia acacix 10 

fici ...103 

lacca 103 

Txniotea acalaris 101 

Txniothrips pyri 5 

Takahashia cUricola ' 59 

japonka 59 

Tanymecua ruaticua 207 

Taphrorychtia bicolor 40, 170 

viUijroTha 4(9 

Tapinoatoia muaculoaa (see Oria). - 

Tarache catena 91 

TargUmia (see Aapidiotua (Turgionia)]. 
Tarnished plant bug (see Lygua pratenaia). 
Tea bag worms (see Payche spp. ) . 

Teara contraria 10, ICO 

Teia anartoidea 10,24, 113, V 

Teledapua dorcadioidea 52, s 

Telicota augiaa 20 

Tenebrioides mauritanicua 

Tephrites [see Dacus (Tephritea)]. 

Termea auatralia 15, 59,99 

Termiaaa nivoaa 99 

Termites (see Termitidse) 

Termitidse 7 

Tetigonia albida 206 

ferruginea 206 

viridia 190, 206 

Tetraneura pallida 95 

ulmi 95 

Tetranychua bimaculatus 197 

bioculatua 62, 212 

exaiccator 197 
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Tetranychus Ularius 43 

Tetropium castaneum 66, 68 

fuKum 79 

oreinum 52 

TeUigoniella spectra 190 

Tettix foTTnosanus 206 

Thalaina clara 10 

Thamnonoma wauaria 120 

ThecodipUuis brachpntera 72 

Thliptoceraa oetoguttata 64 

Three-striped fruit fly (see Dacus diversus). 
Thrips (see Thysanoptera.) 

T%rip8 mintUa 207 

aacchari 207 

aerrata 207 

tabaci 6 

Thysanoptera 7 

Timber beetle (see Nacerde» melanwa). 

Tmea^granella 6,123 

Tipula oleracea 44 

paludosa 44 

J'Ucheria complanella 54, 154 

timploniella 154 

Tobacco stem borer (see Onorimatchema heli- 
opa). 
white flies (see Aleyrodes spp.). 

Tomaspis lepidior 85,197, 198 

po»tka 86,197,198 

varia 85,197,198 

Tomato weevil (see Deaiantha nocitxi) 

Tomkus ( MydophUus) minor 69 

piniperda 66,69 

Tonga fruit fly (see Dacua tongenaia). 

Tortrix aahworthana 22 

dimlaana 14 

hiatrionana 82 

murinana 79 

piceana 70 

podana 27, 40 

vibumiana 70 

viridana 54 , 152 

Toxotrypana curvicauda 163 

Trabala viahnu 194 

Trachea braailinea 126 

Tragocephala aenaixtria 50 

Trialeurodea vaporariorum 213 

Tribolium caataneum 33 

confuaum 6, 33 

ferrugineum 6 

Trichetra margiTUilia 100 

Trichiocamptia viminalia 182 

Trichioaoma lucorum 13, 47, 223 

Trichocera hiemalia 219 

Trtdactyltta flauomaculatus 205 

Trigonidium haarii 205 

Trilophidia annulata 205 

Trinophylum cribratum 52 

Triphxna pronuba 216, 218 

Trochilium spp 180 

amnatixforme 180 

apiformia 180 

Tropidocephala brunneipennia 206 

formoaana 206 

aaccharivorella 206 

Tryphocharia mastersi 98 
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Trypophlceua dlni 12 

TrypopremnonlaHthorax 184 

Tryxalia naatUa 205 

Turnip flower beetle (see Meligeihea aeneua). 

sawfly (see AHudia apinarum). 
Twig cutter (see Rhynchitea axruleu^). 

UracarUkua acutua 24 , 166, 179 

bivittata 10 

cryptophagtu 59 

aimuiana 10 

atriffoaua 10 

triangttlaria 10 

Veaperua spp 127 

luridia 127 

mauretanictia 127, 157 

atrepena., 127, 192 

xataHi 127 

Viburnum scale (see Chryaomphalua peraeas). 
Victoria bean beetle fly (see Zizera labradua). 

white ant (see Termea aiutraUa). 
Vine flearbeetle (see HaUkaampelophaga). 

Vinaonia ateUifera 103 , 146 

Virachola inaocratea 112,132,142,180 

livia 163,180 

Watercress caddis worm (see LimnopMlua 
flavicornia). 

Weevils 4 8 

West Indian cane fly (see Stenocranua aac- 
charivora). 
sugar-cane borer (see Metama- 

aifu hemipterua). 
sugar-cane root borer (see Dto- 

prepea abbreviatua). 
sweet-potato weevil (see Euace- 
pea batatse). 
Wheat bulb fly (see Hylemyia coarctata). 
moth (see Tiriea granella). 
plant louse (see Aphia avenae). 
stem borer (see Nonagria uniformia). 
White ant (see CoptoUrmea geatroi). 
Willow curcullo (see Cryj^orhynchua lapathi). 
gall midge (see Rhabdophaga spp.)- 
leaf beetles (see Crepidodera aurata; 
Phyllodecta spp.). 
Winter moth (see Cheimatabia brumata). 

turnip gnat (see Trichocera hiemalia). 

Xenocnema apinipea auatralix 195 

Xeria apectrum 70 

Xeatcbium plumbeum 39, 73 

rvfovilloaum 12, 

89,53,137,138,148,153,171 

Xiphidium varipenne 190 

Xiphydrya camelua 13, 40 

prolongata 47 

Xoanodera regularia 103 

Xylebortia andreweai 193 

bengalenaia 193 

coffex 62 

cryptophagua 181 

dryographua 40,95, 154 

eurygraphxM 75 

fallax 193 

fornicatua 211 

improbua 154 

major 193 
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XyUbonu monographut. 40,96,154 

morsUUH 64 

perforana 103,302 

scMiehii 193 

Xylechinu8 jHlasiu 70 

Xplina onUthoput 176 

soda 96,141,176 

Xylococeus fUi/er 141 

XjfUmitet retutus ' 96 

Xytoterut dametUeut 13, 

40, 46, 137, 141, 148, 149, 154 

intermedifu 79 

liruatui 70 

aigwOus 40,46,141,148,154 

XyUOrechtu yaJuini 103 

jammieu* 63 

^uadripea 63,64 

ruttietu 181 

tmei 193,212 
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Xylotreehus atdMngi 158 

Xylotrupea dichotomua 207 

gideon 207 

Yellow box borers (see Phoracantha spp.). 

Zabru8gil>lm8 126 

Zamaera albofaiciaria 150 

Zaratha cramereUa 50 

Zeuzera coffee 30, 51, 55, 62, 91, 142, 212 

eticdlypti 10 

pyrina 6,12,27,40,46, 

48, 96, 138, 141, 148, 149, 154, 181, 223 

Zizera labradtu 37, 165 

Zonabria floralis 184 

U-punctata 184 

Zophodia cowoolv^eUa 120, 121 

Zyyina circumacripta 206 

maculifrona 190, 206 

«*&rtt/o 190,206 
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Aberia eaffra (Kei Apple) 115,140 

Abiesspp.ifit). 26, 64, 65, 66, 67, 68, 60,70, 77-70, 103, 196 

taZMmM (balsam fir) 69,70,78 

exeelaa (see Pieea exeelaa), 

firma 79 

/rMer< (She balsam) 78 

marietii 79 

nmdmanniana 67 

peefi9iata (silver fir) 67,69,70,77,78,79 

w^bbtana 68,70,79 

Aeaciaspp 9-11,20,22,27,113 

araWoa (gum arable) 9,10 

armato (kangaroo thorn) 9 

aaak 9 

baileyana 10 

eaffra 10 

calamifoUia (broom wattle) 9 

eateehu 10,211 

cyanof^yllA (blue-leaved wattle) 9 

deaXbata (silver wattle) 10 

deeunena (green wattle) 10, 97 

diacolm 9,10 

farneaiana (huisache) 10, 11 

^«^'i (Texas mimosa) 10 

horrida 10 

juniperina 10 

lioa (koa) 10 

linearia 9 

linifolia 9 

longifolia ( Sydney golden wattle ) 9, 10 

lopharUa (see Albizzia). 

• melanoxylon (blackwood acacia) 9 

microbotrya 9 

modeata 10,211 

molliaaima (black wattle) 10, 97 

pandtUa (weeping myall) 9, 10 

pukhella 9 

pycnantha (golden wattle) 9 

rotmata 10 

auaveoUna 10 
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Aealypha marginata 62 

-<lc«r spp. (maple) 17, 

65, 105, 107, 108, 138, 147, 148, 150, 221 

eampeatre 147 

negundo (box elder) 147 

platonotdM (Norway maple) 147 

paeudoplatanua (sycamore maple ) 147 

Aehraa [see SideroxyUm (Achraa)]. 

Acronychia lasvia (cheesewood) 114 

^aculfu spp. (horse-chestnut) 6, 12, 126, 137, 138 

hippocaatanum (horse-chestnut ) 138 

pavia (red buckeye) 138 

Agathia auatralia (kauri) 106 

Ak(see Calotropia sp.). 

AUrizziasp 211 

lophanta (Acacia) 9 

Alder (see Alnua spp.). 
Alfolfa (see Medicago aaiiva). 
Algaroba (see Proaopia spp.). 
Alligator pear (see Peraea gratiaaima). 

Alliwn aacalonicum (shalot) 157, 158 

cepa (onions) 5, 28, 157, 168 

porrum (leek) 28, 157 

roaeum 158 

aativum (garlic) 28, 157, 158 

aphxTocephalum 158 

Almond (see Amygdalia communia). 

Mexican (see Terminalia catappa). 
Tropical (see Terminalia spp.). 

Alnua spp. (alder) 11-13, 

65, 107, 108, 138, 150, 151, 221 

glfUinoaa (black alder) 11 

incana 11, 12 

nepalenaia 12 

rubra 11 

viridia (European green alder) 11 

Aloe spp 160 

Amarantua sp 42 

Amelanchier spp. (service berry) 20, 65, 184 

Amygdalua spp. (peach) 166, 167 
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Amygdalus eommunia (almond) 56, 166, 167 

persica (peach) 85, 92,109, 113, 

114, 115, 117, 129, 166, 167, 177, 179, 214 

pertica nudpersica (nectarine).. . 92, 114 

A nacardium oceidtntale (cashew, wild guava) . 109 

Ananas sativus (pineapple) 118, 171, 204 

Angelica sp 52 

Annona spp. (custard apple) 85, 93, 94 

cherimola {cherimoya) 93, 94, 114 

humboldtiana 94, 113 

muricata (soursop) 62, 93, 94, 115 

reticulata (custard apple) 93 

tffuamoM (sugar apple) 94 

Anthocephalua oadamto 62 

Apium graveolens (celery) 52, 53, 215 

Apple (see Miilus mains). 

black (see Sideroxylon [Achras] aus- 

trale). 
custard (see Annona squainosa). 
Kei (see Aberia caffra). 
Malay (see Eugenia malaccensis). 
mammee (see Mammea amerioana). 
mountain (see Eugenia malaccensis). 
rose (see Eugenia jambos). 
star (see Chrysophyllum cainito). 
Apricot (see Prunus armeniaca). 

.irouoariaspp 25 

hidwiUii 25 

ezcelsa (Norfolk Island pine) 25 

Arborvitae (see Thuya spp.) 

Ardium sp 52 

Areca catechu (betel nut) 44 

Areca lutescens 44,153 

ATtemisia spp 52 

vulgaris (raxigwoTi) 123 

A rtooarpus integrifolia (Jack fruit) 117 

Arundinaria spp. (bamboo) 31,32,33 

hindsii graminx 33 

japonica 33 

Arundo sp. (reed) 123 

Ash (see Fraxinus spp.). 

mountain (see Sorbus spp.). 
white (Schizomeria ovata). 
Asparagus (see Asparagus officinalis). 

A sparagus acutifolius 29 

officinalis (asparagus). 5,6,27-29,129,157 

umbeUatus 29 

Aspen (see Populus tremula). 

A ster spp '. 20 

AtripHez spp 41 

hastata 61 

hortensis (orache) 41,42, 158 

patula 184 

Atropa belladonna (belladonna) 115 

Avena satim (oats) 122, 124, 125, 126, 155 

A verrhoa carambola (carambola) 115 

Avocado (see Persea gratissima). 
Bahama grass (see Cynodon dactylon). 
Balsam fir (see Abies balsamea). 
Bamboo (see also Arundinaria, Bambusa, 
Cephalostachyum, Dendrocalamus, Melocan- 

na, PhyUostachys) 31-33, 143 

Bambusa spp. (bamboo) 31,32,33 

distorta 33 

fortunei 32 

oliveriana 33 

tessellata 32 



Page. 

BanUmtatulda 33 

viridis.... 33 

viridi-striata ,,^ 33 

vuI^fM (feathery bamboo) 33 

Banana (see Mtksa sapientium)' 

Banyan (see Ficus benghaUnsis). 

Barbary fig (see Opunlia 9tt2^ri«). . 

Barley (see Hordeum sativum)^ . 

Basswood(see Tt^taspp.). 

Bauhinia racem9sa (mountain ebony) 149 

variegata 211 

Bay (see Laurus spp.). 

Beans (see also Phaseolus, Vicia, Olycine) 5, 

6, 35-38, 60, 61, 64, 93, 129, 165, 184 

Bean, broad (see Vidafaba). . 

castor iae^Ricinus SPPO* 

French ^. 38 

I haricot (see Phaseolus nulgaris). 

jack (see Canavalki app.). . . 

kidney (see Phaseolus vulgaris). 

lima (see Phaseolus lunatus). 

Madagascar 37 

senna (see Cassia spp.)* 

soy (see Olycine hispida). 

string (see Phaseolus vulgaris). 

Tonga .- 37 

Beech (see Fagus spp.). 

Beet (see Beta vulgaris). 

sugar (see Bda vulgaris crassa). 

Berseem (see Trifolium alexandrinum). 

Beta vulgarU (beet) . . 6, 6, 41-44, 129, 187, 197, 214, 219 

(mangel-wurzel) 41,42 

(mangolds) 41,42 

crassa (sugar beets) .... ... 41, 42, 43, 197 

ctcto (Swiss chard) 42 

Betel nut (see Areca catechu). 

Betuiaspp. (birch) 6,45- 

47, 107, 108, 138, 150, 151, 152, 177, 221 

alba 45,46 

odorata 45, 46 

papyrifera 45 

puJbescens 45 

verrucosa 45 

Birch (see Betula spp.). 

Black apple (see Sideroxylon [Achras] austrtUe). 

sorrel (see Rul>us spp.). 
Blackthorn 105,107,111 

Bombax malabaricum (silk cotton) 194 

Books 15 

Box (see Buxus spp.). 

Bramble 177 

Brassica spp 48-50, 187 

arvensis (charlock) 92 

campestris (rutabaga) 193, 218 

napus (rape) 49, 91, 135, 187, 188, 218 

oleracea acephdla (collard) 48 

(kale) 48,140,197 

botrytis (cauliflower) 6, 48, 52 

capt^ta (cabbage) ^6, 

48,49,50,61,64,91,184, 

187,188,214,218,219 

caulo-rapa (kohl-rabi) 140 

rapa (turnip) 6,197,218,219 

Brazil cherry (see Eugenia braziliensis). 

Bromeliaceee 202 

Broom com {Holcus sorghum). 

Brussels sprouts (see Brassica oleracea). 
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Bryobia dioica (bryony) 92 

Buckeye (see Ae9culu9 spp.)« 
Budkthom (see Rhammis spp.)* 
Bull-oak (see Casuarina spp.)* 

Bundi cherry 108 

Bushes 110 

Butternut (see Juglant ci-aeria). 
Buttonwood (see PUUanus spp.)- 

Butprotpermum parkii 116 

Buxu9 spp. (box) 5, 48 

Cabbage (see Brauicae oleracea capUata). 
Cabuyao (see Eugenia maiaccensis). 
Cacao (see Theobroma cacao). 

Oajanua indicus (pigeon pea, tur) .*. 36, 37 

Calamaffriau laneeolata 124 

Calamw spp. (rattan) 188 

OalophyUum inophyUum (round kamani) .... 115 

Calotropia sp 117 

Camellia thea (see Thea sinensU). 

Oanavalia spp. (Jack bean) 37 

indica 85 

CJane 1^1 

sugar (see Saccharum officinale). 

Cannabit saliva (hemp) 123, 135 

Canteloupe (see Cucumis melo). 

Caoutchouc (see also rubber) 50 

Cape weed 215 

Oapparis pedunculosus 56 

twiburgh i 56 

Oapticum sp. (pepper) 115 

CdTica papajfa (papaya, pawpaw)... 85, 115, 163, 201 

^uercifolia 115,163 

Carissa arduina (Natal plum) 115 

diffusa 211 

Carpinusbetidus 106,107,108,137 

Carrots (see Daucus carota). 

Oarum petroselinum (parsley) . 164 

Caryota wens (wine palm) 201 

Cashew (see Anacardium oceidentale). 

(3assava(see Mamhotutilissima). 

Cassia spp. (senna bean) 85 

awveulata 211 

Oastanea spp. (chestnut) 38, 53, 54, 105 

vesca 54 

vulgaris 54, 152 

Oistilloa elasiica ( Panama rubber) 163 

Castor bean (see Ridnus spp.). 

Qisuarina spp. (She-oak) 97 

Catalpa (see Catalpa spp.). 

Catalpaspp. (Catalpa) 5,51 

Cauliflower (see Brassica oleracea hotrytis). 
Cayenne cherry (see Eugenia uniflora). 
Ceara rubber (see Manihot glaziovii). 
Cedar (see Cedrus spp., Chamaecyparisspp.). 

red (see/untperu«spp.). 

white (see Cedrus spp.). 

Cedrela toona 218 

Cedrus spp 52 

sp. (white cedar) 52 

deodara 52 

Ceiba spp. (silk cotton) 50 

hombaxi (kapok) 194 

Celery (see Apium graveolens). 

Cephalostachyum pergracile (bamboo) 31, 33 
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Cestrumsp. (Chinese inkberry) 115 

nocturnum (night-blooming jessa- 
mine) 66 

Chamsscyparis spp. (cedar) 94 

nulkaensis 94 

obttbsa 94 

pisifera 94 

Chard (see Beta vulgaris cicla). 

Swiss (see Beta vulgaris cicla). 
C!harlock (see Brassica arvensis). 
Cheese,wood (see Acronychia laevis). 

Chenopod iacese 42 

Chenopodium spp. (goosefoot) 41,42 

Cherimoya (see Annona cherimola). 
Cherry (see Prunu^ spp.) 

Jerusalem (see Solanum capsicastrum). 
sour (see Prunus cerasu^). 
Surinam (see Eugenia uniflora). 
Chestnut (see Castanea spp.) 
Qiioory (see Cichorium intybus). 
CSiina berry (see Melia aztdaraeh). 
Chinese inkberry (see Cestrum sp.) 
orange (see Citrus japonica). 
plum (see JVoronftta emarginata). 
Chocolate ((see TJuobroma spp.). 

Chrysanthemum spp 215 

Chrysobalanus spp 116 

eUipticus 115,116,139 

icaco (Cocoa plum, jicaco) 109, 

115, 139 

Chrysophyllum cainito (Star apple) 115 

Cichorium intybus (chicory) 54 

Cinchonaspp. (quinine) 55,62,211 

Cinchona ledgeriana 55, 62 

Cineraria spp 215 

CUrtUlus eitrullus (watermelon) 220 

CUrus spp : . . 5, 55-60, 97, 114, 117, 162, 191, 212 

aurarUium or sineruis (orange) 5, 15, 

55, 56, 57, 58, 59, 60, 85, 
97,113,114,115,117,200 
decumana (see Citrus grqndis). 

grandis (grapefruit) 55,60, 115 

(pomelo) 57 

(shaddock) 117,118 

japonica (kumquat) 55,60, 115 

aurantifolia (lime). . . 55, 57, 59, 60, 114, 117, 200 

limonia (lemon) 5, 55, 57, 59, 60, 1 15, 117 

medica acida 59 

nobilis deliciosa (mandarin orange) ... 57, 

58,60,115 

(tangerine) 58,59 

trifoliata (see Ponciru^). 
Clover (see Trifolium spp.). 

Egyptian (see Trifdium alexandrinum). 
Cobnut (see Corylus spp.). 

Cobs 108 

Coccoloba uvifera (sea-grape) 109 

Cocoa plum (see Chrysobalanus icaco). 
Coconut palm (see Cocas nucifera). 

Cocos nucifera (coconut palm) 5, 61, 109, 

159, 160, 161, 162, 163, 201, 202 

Coffeasp 50,56,59,61-64,113,116,211 

ara&tca (Arabian coffee) 61,62,63,64, 115 

Hberica (Liberian coffee) 61, 62, 63, 109 
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Cofea rofnuta 62 

ttenopkylla 64 

Coffee (see Ooiffea spp.)- 
Cola (see SUretUia acuminata). 
Collard (see Brastiea dtraeea acephaia). 

Conifers 6,64-84,170,210 

OmoaOaTia majdlia (LUy-of-the-Valley) 28 

Conyza iquanoaa 123 

Com (see Zea mayt). 

broom (see Holcua torghum). 
Ouinea (see Holew sorghum). 
Indian (see Zea mays). 
Kafir (see Holcus torghum). 

Cornus spp. (dogwoods) 95 

sanguinea ©5 

serkea 95 

Corylut spp. (filberts) 108,133 

(hazelnut). 38, 107, 106, 133-135, 151, 175 

avdlana 45,133,134 

c<^uma 134 

tubuioaa 133 

Cbtmoa spp 216 

Cowpea(see VignaungukukUa). 
Cotton (see Oossypium spp.)- 

silk (see Bombax malabarkum). 
(see Ceiba spp.). 
Cottonwood (see Popuius spp.). 
Crataegus spp. (see Mespilus spp.). 

Cfrotalarki spp 37, 165 

Crucifers 6,91,92,188,218,219 

Cucumber (see Cucumis satwus). 

Cucumis spp. (melons) 5,92,93 

(sweet melons) 92 

meZo (canteloupe, muskmelon;.... 51, 150 

sativut (cucumber) 42, 92, 114 

(gherkins) 98,129 

Cucufbita spp. (gourds) 92, 122 

moziTna (squash) 93 

pfpo (pumpkin) 92 

ouifera (marrow) 92 

Cucurbitacese 92,93, 117, 183,220 

Cupresius spp. (cypress) 94 

funebris 94 

glauca 94 

lambertkLTM 64,94 

macroearpa (Monterey cypress) ... 94 

pyramidalis 94 

sempervireru 94 

Currant (see Ribes spp.). 
Custard apple (see AnnoTia spp.). 

Cycaa revoluta (sago palm) 5, 159, 162, 193, 201 

Cydonki japonka 186 

obloTiga (quince) .... 17, 19, 114, 115, 186, 187 

Cynodon dacfyZon (Bermuda grass) 200 

Cypress (see Chamxcyparia spp. , Cupressus spp.) . 
Lambert's (see Cupressus lambert- 
tana). 

Cytiaus laburr^um 36 

Daffodil (see Narcissus spp.). 

DaWiospp 85,215 

DaJbergw sissoo (sissu) 195 

Dammara spp. (see Agathis australis). 

Dandelion (see Taraxacum officinale). 

Date (see Ph(xnix dactylifera). 

Daucuscarota (carrot) 51,214,215 
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Dendrocaiamua giganUus (yMOBiboo) 33 

hamiUoni 33 

•trktus 31,33 

Deodar (see (kdrusdeodara). 

Diospyrot spp. (persimmon) 170 

ebenum 170 

hahi (Japanese persimmon). . 113, 115, 170 

Dodonea viBcota 211 

Dogwood (see Cornus spp.). 

Doikhos spp 36 

Drugs 84 

Dry food products 84 

Durantha spp 62 

Durra (see J7o2ctw sorghum). 
Ebony, mountain (see Bauhinta racemosa). 
Eggplant (see Soianum mdongena). 
Elengl tree (see Mimusops elengi). 
Elm (see C7mtM8pp.). 

oork(see XJJmussp.). 
Emmer(see rH^eum spp.). 

Epilobium spp 127 

Erkbotrya japonka (loquat) 85, 112, 114, 115, 142 

Eryt hrina lithosperma Xooral tree) 62 

Eucalyptus spp 15,20,07-100 

amygdalina (peppermint gum) ... 98 

capUeUata 99 

corymbosa (bloodwood) 99 

d<per«tcofor (karri) 90 

dumota 98 

globulus (blue gum) 98,90 

gracilis 90 

hsemastoma 96,90 

incrasstUa 99 

leucoxylon 99 

m«Uiodora (honey-scented gum). 98,99 

miniata »8 

oleosa 98 

patens 98 

piperita (peppermint stringy- 
bark) ' 99 

polyarUhemos 99 

resinifera 99 

robusta (swamp mahogany) 99 

rostrata (red gum) 98,99 

siderophloia (broad-leaved iron- 
bark) 99 

sitberiana 99 

stuartiana (apple-scented gum).. 97,98 

tessellaris 99 

uncinata 98,99 

viminalis (manna gum) 97, 98, 99 

Eugenia spp 100, 113 

braziliensis 100, 116 

jambos (rose-apple) 100, 115 

maUuxensis (Cabuyao, Malay apple, 

mountain apple) 57, 100, 115, 117 

uniflora ( Surinam cherry) 100, 115, 116 

Euxolus sp 42 

Evergreen trees (see also Conifers) 131 

Evonymus europaeus (spindle tree) 108, 138 

Excrement, human 157 

i''a^tt«spp. (beech) 6,38-40, 

46, 65, 107, 108, 138, 150, 151, 180, 221 

cliffortioides 39 

fusca 39 
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Fagu9 menzitsii 39 

sylvatica (European beech) 39, 40 

Ferns 197 

Fiau spp. (fig, rubber) 10O-103, 172, 192 

aitisiiim 108 

australis 101 

hengkalentit (banyan) ^ 100, 102 

hergvMLnniana 108 

carica (fig.) 5, 100, 101, 102, 108, 116 

caudatifolia 102 

eomoaa • 108 

eordifolia 108 

cunia 108 

eUutiea (Assam rubber) 29, 100, 102, 108 

glomerata (cluster fig) 102,108 

indka 102,103 

infeetoria 102,103 

laccifera 103 

maerophylla (Moretan Bay fig) 101, 102 

nervoM 103 

nota 102 

oUuHfolia 103 

orbieulari* 102 

palmata 108 

rdigiota (peepul tree) 102,103 

retusa 102 

Toxburghii 108 

rubiginota 108 

rtmphii 108 

BcandeTU 102 

tjakela 103 

wdtkeriana 102 

Fig (see Fiais carica). 

BttrXyaiy {see Opuntia vulgaris) 185 

Filbert (see Corylut spp.). 

Firmiana colorata 62 

Fir (see Abies spp.). 

balsam (see Abies balsamea). 
Douglas (see Pseudotsugi tJtifolia). 
silver( see Abies pectinata). 
white (see Abies pectinata). 
Flax (see Linum usitatissimum). 

Flour 122 

Forests 104-108, 127 

Fragaria spp. (strawberry) 65, 129,196, 197 

Fraxinus spp. (ash) 25, 27, 65, 138, 151, 180, 221 

excelsior 26 

ornus 25 

oxyphylla 26 

viridis 26 

French beans 37 

Fruits 93, 105, 106, 108-118, 119, 129,172,174 

cultivated 116,172 

deciduous 108, 114 

stone 110 

FuTUumia spp 50,195 

elastica (silk rubber, ire) 195 

Furniture 15 

Oalega officinalis (Goat's rue) 60 

Garlic (see Allium sativum). 

Geranium spp 15, 215 

Gherkins (see Cucumis sitivus). 

Glycine hispida 196 

Gooseberry (see Ribes spp.). 

Goo8efoot(see Chenopodium spp.). 

Oossypium spp. (cotton) 59, 62, 84, 86-91, 191 
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Gourd (see Cucurbita spp.). 

Grains 7, 122-126, 189,190, 193,213,214 

Granadilla (see Passiflora quadrangularis). 
Graminaceee (see '< Grains'' and "Grasses"). 
Grape (see Vitisspp.). 
Grapefruit (see Cfitrus grandis). 

Grass 61, 109, 122-126, 193, 197, 199, 203, 206, 213 

Bahama (see Cyriodon dactyUm). 

Greenhouse plants "65 

Orevillea sp 62 

robusta (silky oak) 194, 195 

Guava (see Psidium spp.). 

strawberry (see Psidium catOeianum). 
wild (see Anaeardium oeddentdle). 

Ouaiaeum officinale 56 

Guinea com (see Holcus sorghum). 
Gum (see Eucalyptus spp.). 

Hardwoods 66 

Hawthorn (see MespUus spp.). 
Hasel (see Oorylus spp.). 

Hdianlhus spp. (sunflower) 86, 215 

Hemp (see Cannabis sativa). 

sann (see Crotalaria sp.). 
Hemlock spruce (see Tsuga spp.). 
Henbane (see Hyoscyamus niger). 

Heracleum spp 52 

Herbs..., 66,109 

HerpephyUum eaffrum ( Kaf3r plum) 115 

Hevea brasiliensis ( Para rubber) 62, 164, 192 

Hibiscus esculeiUus (okra) 50,86, 156 

Holcus sorghum (durra) 95, 195, 196,203 

(Guineaoom) 200 

(Kafir) 140,195 

(sorghum, broom com) 36, 

48, 95, 189, 195, 196, 203, 206 
Honeysuckle (see Lonicera spp.). 
Hops (see Humulv^ lupulus). 

Hordeum vulgare (barley) 35 

122,123,124,125,126,187 
Hornbeam (see CarjAnus betulus). 
Horse-chestnut (see MkuIus spp.). 
Horse-radish (see Radicula armoracia). 

Humulus lupnlus (hops) 5, 

91,123,129,135-137,214 

Hyoscyamus niger (henbane) 42 

Ipomoea batatas (sweet potato) 200, 209, 210 

Ire (see Funtumia elastica). 

Iris spp 139,157 

Jaboticaba (see Myrciaria spp.). 
Japanese plum (see Prunus salicina). 
Jerusalem cherry (see Solanum capsicastrum). 
Jicaco (see Chrysobalanv^ icaco). 

Jobo amarillo (Spondias sp.) 113 

Jobo de la India {Spondias mangifera'i) 113 

Juglans spp. (walnuts) 38, 

53, 105, 133, 134, 151, 180, 219, 220, 221 

dnerea (butternut) 219,220 

nigra (black walnut) 220 

regia (English walnut) 45, 220 

Juniper (see Juniperus spp.). 

Juniperva spp 67, 139, 140 

canadensis 139 

cedrus 139 

chinensia 139 

communis 139, 140 

drupacea 139 
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Juniperus eieeUa 139 

fcOidUsima 139 

maeroearpa 139 

oxfcedriu 139 

phanieea 139 

reeurva 139 

sabina 139 

sphseriea 189 

torulosa 139 

virginiana 139 

Kafir (see Holetu sorghum). 

KafOr plum (see Herpephyllum eaffrum). 

Kale (see Bnuiiea oleracea acepkala). 

Kamani, round (see Oalophyllum inopiiyl- 
lum). 
winged (see Terminalia eatappa). 

Kauri (see AgathU aiutralis). 

Kei, apple (see Aberia caffra). 

Kickxia spp. (see Funtumia spp.)* 

Kohl-rabi (see Brassica oleracea eaulorapa). 

Kola (see Stercvlia aeuminaia). 

Kumquat (see Citrus japoniea). 

Kurrimia zeylanica 56 

Lactuea spp. (lettuce) 140, 141, 214, 215 

Lambsquarter ( Chenopodium or Ai riplez) — 41 

Larch (see Larix spp.)> 

Xam spp. (Larch) 64, 

65, 66, 67, 68, 69, 70, 83, 84, 106, 140 

decidua (europaea) 70, 82,83, 140 

europxa (see Larix deeidua). 

Lathyrus spp 36 

Laurus spp. (bay) 35 

camphora (camphor) 35 

canari ensis 35 

drymifolia (see Persea persea). 

indicus 35 

nobilis (sweet bay) 35 

Leather 5 

Leek (see Allium porrum). 

Legumes 165 

Lemna spp 220 

Ijemon(see Citrus limonia). 

Lens esculenta (lentil) 36, 165 

Lentil (see Lens esculenta). 

Leptospermum spp 97 

Lettuce (see Lactuea spp.). 

Ligusticum spp 52 

Ligustrum vulgare (privet) 89 

Lilies 183 

Lily of the Valley (see Convallaria majalis). 

Lime (see Citrus aurantifolia: Tiliaspp.). 
sweet (see Citrus aurantifolia). 

Linden (see Tilia spp.). 

Linum spp 104 

v^itatissimum (flax) 103, 104 

Lippia citriodora (lemon verbena) 56 

Livistona humulis (palm) 162 

Loganberry (see Rubus spp.). 

Lonicera spp. (honeysuckle) 129, 177 

Loquat (see Eriobotry a japoniea). 

Lotus spp 36 

Lucerne (see Medicago sativa). 

Lycopersicum esculentum (tomato) 62, 

93,95,115,216,217 

Madagascar beans 37 

Mahogany (see Swietenia mahogani). 
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Maize (see Zm mays). 
Malay apple (see Eugenia malaccensis). 

Mdlus maJtw (apple) 6,15-34,85, 

105, 106, 111, 113, 114, 115, 129, 167, 173, 174, 175, 180 

Mammea americana (mammee apple) 115, 

118,142 
Mammee apple (see Mammea americana). 
Mandarin (see Citrv>s nobilis). 
Ifongel-wurzel (see Beta vulgaris). 
Mango (see Mangifera indica). 

Mangifera indica (mftngo) 5, 

50, 109, 113, 114, 115, 117, 142-147, 158, 200 
Ifongold (see Beta vulgaris). 

Manihot glaziovii (Ceara robber) 51, 192 

utilissima (cassava, tapioca) 51 

Maple (see Acer spp.). 

Marigold 215 

Marrow (see Cucurbita pepo ovifera). 

Medicago sativa (alfolfo) 6, ia-15, 61 

(lucerne) 14,60,61,129 

faleata 13 

Medlar (see Mespilus spp.). 

Melaleuca sp 97 

Melia azedarach (Chinaberry) 54, 55, 62, 84 

Melilotus officinalis (melilotus) 61 

Melocanna bambusioides (bamboo) 31, 33 

Melons (see Cucumis spp.). 

Mespilus spp. (hawthorn) 5, 

17, 106, 107, 111, 132, 133, 175, 177 

(white thorn) 105, 121, 169 

coccinea 132 

germaniea (medlar) 17, 115, 132 

heterophylla 132 

monogyna 132 

oxyacarUha 132 

pyraeantha 132 

Mesquite (see Prosopis spp.). 

Mexican almond (see Terminalia catappa). 

umbrella tree (see TtrminaUa 
catappa). 
Millet (see Panicum mUiaeeum). 

Mimusops elengi (elengi) 115 

Mock orange (see Murraya exotica). 

Morus sp. (mulberry) 56, 150 

indica 150 

Moth (see Phaseoius aconitifolius) 37 

Mountain apple (see Eugenia malaccensis). 
ash (see Sorbus spp.). 
ebony (see Bauhinia i^aeemosa). 
Mulberry (see Morus spp.). 
Mung (see Phaseolus mung). 

Murraya exotica (mock orange) 115 

Musa spp. (banana, plantain) 33, 115, 172 

paradisiaca 33 

sapientium (banana) 33, 

M, 85, 109, 114, 118, 201, 202, 204 
Muskmelon (see Cucumis melo). 
Mustard (see Sinapis spp.). 

Myrciaria spp. (jaboticaba) 56 

Myrtus spp 56 

Nardssus spp 150 

Nasturtium (see Tropxolumspp.). 
Natal plum (see Carissa arduina). 
Nectarine (see Amygdalis persica nusipersiea). 

Nephelium lappaceum 50 

Nicotiana tabacum (tobacco) 41 . 

59, 95, 198, 207, 213-216.. 217 
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Nor(mhia emarginata (Chinese plum) 115 

Nettle, stinging 135 

Nursery stock 119 

Nuts 17,108,219 

Oak. (see Querent spp.) 5 

cork 151 

silky (see Orevillea robttsta). 
Oats (see Avena aativa). 
Okra {see Hibitcut eacuJerUus). 

Oleaspp 26,27,127,155-167,212 

ehrysaphylla 156 

europssa (olive) 155, 156 

froffrant (see Osmanthus). 

verrucota 156 

Olive (see Olea spp.). 
Onion (see AUium cepa). 

Onobrychis saliva (sainfoin) 66 

Ononis spp 61 

viscosa 61 

Opuntia spp. (prickly pear) 185, 186 

tuna 115,185,186 

vulgaris (Barbary fig) 115, 185, 186 

Orache (see Atrij^ex hortensis). 
Orange (see Citrus aurantium). 

mandarin (see Citrus nobilis). 
mock (see Murraya exotica). 

Orchard trees (see'also fruits) 110, 112 

Orchids 5,158,159,183,202 

Oreodoxa regia (royal palm) 159, 192, 201 

Orobus tuberosum 165 

Oryza saliva (rice) 122, 123, 189-191, 203, 207 

Osmanthusfragans 156 

Pahn 59,159-163,188,204,212.217 

coconut (see Cocos nucifera). 
date (see Pkcenix dactylifera). 
royal (see Oreodoxa regia). 
sago (see Cycas revoluta). 
toddy (see Phcrnix sylvestris). 
wine (see Caryota urens). 

Pandanus sp 115, 204 

odoratissimus (screw pine) 163 

Panieum sp 122 

miliaceum (millet). 85, 122, 123. 126, 149, 203 

sanguiiMle 123 

Papaya (see Cariai papaya). 
Para plum (see Spondias spp.). 

rubber (see Hevea brasiliensis). 
Parsley (see Carum petroselinum). 
Parsnips (see Pastinaca sativa). 

Passiflora sp. (passion fruit) 116 

quadrangif,laris (granadilla) 85, 

115,117,118,126 
Passion fruit (see Passiflora sp. ). 

Pastinaca sativa (parsnips) 52, 164, 183, 215 

Pawpaw (see Carica papaya). 
Pea (see Pisum sativum). 

field 165 

pigeon (see Cajanus indicus). 
Peach (see Amygdalis persica). 
Pear (see Pyrus communis). 

alligator (see Avocado spp.). 
prickly (see Opuntia tuna). 

Pennisetum spp 189 

Peppers, Spanish 183 

Persea americana 30 

carolinensis (red bay) 30 
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Persea gratissima (avocado) 6, 

29,30,56,62,100,115,200 

persea (Laurus drynU/blia) 30 

pittieri 30 

Persimmon (see Diospyros spp.). 

Japanese (see Diospyros kaki). 

Phaseolus aeonitifoUus (moth) 37 

lunatus (lima bean) 35, 37 

mungo (mong) 37 

radiatus 36 

wZporte (bean) 35-38,60,61,115 

(haricot) 38 

(kidney bean) 38 

Phleum pratense (timothy) 122, 126, 213 

Phoenix dactylifera (date palm). . 94, 159, 161, 162, 163 

sylvestris (toddy pahn) 159,161,217 

Photinia spp 62 

PhyUostachys spp. (bamboo) 31,32 

bambusoides 32 

Phyloealyx sp 113 

Picea spp. (spruce) 64,65,66, 

67, 68, 69, 70, 79-82, 103, 108, 129, 196 

(Siberian spruce) 69 

alba, (white spruce) 81, 108 

excdsa (Norway spruce) . 67, 68, 69, 70, 79, 80, 81 

morifida 68, 69, 70, 81, 82 

omorica 81 

orientalis 67 

pungens (Colorado spruce) 81 

sitchensis (Sitka spruce). 80, 81 

Pine (see Pinus spp.). 

Aleppo (see Pinus haUpcTisis). 
Murray (see Pinus frenela). 
Siberian stone (see Pinus cembra). 
Scotch (see Pinus silvestris). 
Weymouth (see Pinus strobut). 
Pineapple (see Ananas sativus). 

Pinusspp. (pine) 45, 

64, 65, 66, 68, 69, 70-77, 108, 129, 150, 170 

austriaca (Austrian pine) 69, 73, 74 

cembra ( Swiss stone pine) 67, 69, 73 

. densiflora (Japanese red pine) 73 

exceisa 68, 69, 70, 73, 74, 75 

fUifoUa 73 

frenela (Murray pine) 64 

gerardiana .69, 73, 74, 75 

halepensis (Aleppo pine) .' 72, 74 

khasya 74 

laricU) (Austrian pme) 72, 73, 76 

laricio nigricans 72 

longifolia 69, 73, 74, 75, 76, 211 

maritima (cluster pine) 69 

montana (Swiss mountain pine). 67, 70, 72, 74 

mughus 70 

pinea (stone pine) 69, 76 

pinaster (cluster pine) 69, 73, 75, 76 

pumilio 73 

resinosa (red pine) 72 

silvestris (Scotch pine) 65, 

66, 67, 69, 70, 72, 73, 74, 75, 221 
strobus (white pine, Weymouth pine). 65, 

67,69,72,75 

thur^bergU (Japanese black pine) 73 

Pistachio (see Pistacia spp.). 

Pistacia spp. (pistachio) 157, 171 

lentiscus 171 
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Pistada teTdbinthus 171 

vera (pistachio) 171 

Pisum scUivum (pea) r», 

6, 36, 37, 60, 164, 165, 196, 197, 214, 216 
Plane tree (see Platanua spp.). 

PUifUago laneeolata 184 

Plantain (see Musa spp.; Plantago spp.). 

Platanus spp. (buttonwood, sycamore) 171 

orientalia (oriental plane) 1 71 

Plum (see Prunua spp.). 

Japanese (see Prunus talicina). 
Kafir (see HerpephyUnm caff rum). 
Natal (see Carisaa arduina). 
Para (see Spondias spp.). 

Polyffonum spp 41 

Pomegranate (see Puniea graiuUum). 
Pomelo (see Citrus grajidis). 

Poncirus trifdliata (trifoliate orange) S9 

Poplar (see Populu^ spp.). 

PopuJus spp. (poplar) 12, 

106, 107, 108, 138, 180-183, 221 

(Oba (white poplar) 181, 182, 221, 222 

balsamifera (balsam poplar) 181 

canadensis 180 

ciliata 181 

dilatata T 181 

euphratica 180,181 

laurifdlia 181,221 

monilifera 181 

nigra (black poplar) 180, 181 

tremula (aspen) 29, 150, 180, 181 

virginiana 181 

Poriulaca oleracea (purslane) 42, 186 

Potato (see Solanum tuberosum). 

sweet (see Ipomaa batatas). 
Prickly pear (see Opuntia spp.). 
Privet (see Ligustrum vulgare). 

Prosopis spp. (mesquite, algaroba) 148 

spicigera 148 

Prune (see Prunus spp.). 

Prunus spp 172-180 

(cherry) 17, 

20, 21,53, 109, 113, 129, 169, 
172, 173, 174, 175, 177, 179, 180 

(plum) 5,17,20,21, 

56, 105, 109, 111, 114, 166, 169, 172, 
173,174, 175, 176, 177, 178, 179, 190 

(prune) 172,173 

(sloe) 17,175 

armeniaca (apricot) 5, 

21, 24, 25, 114, 115, 166, 167, 172, 178, 179 

avium (sweet cherry) 178 

cerasus (sour cherry) 115, 178, 179, 180 

chamxcerastis (ground cherry) 172 

domestica (plum) 45, 172, 178, 179 

insitUia (damson plum) 172, 178 

laurocerasus (cherry laurel) 178 

padus (European bird cherry) 172, 178 

pseudocerasus 178 

salicina (Japanese plum) 113, 180 

spinosa (blackthorn) 172, 178, 179 

Pseudotsuga spp 64 

mv^ronata 69 

tazifdlia (Douglas fir) 64,65 

Psidium spp. (guava) 85, 

109, 112, 113, 114, 116, 117, 118, 131, 132, 200 
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Psidium cattleianum (strawbeny.guava). . . 115,132 

guajava (guava) 109, 113, 115, 131, 132 

pomiferum 131 

Pumpkin (see Cucurbita pepo). 

Puniea granatum (pomegranate) 112, 180 

Purslane (see Portuiaca oleracea) 186 

Ppnu communis (pear) 5,7,17, 

18, 19, 24, 105, 111, 113, 115, 129, 167-170, 174, 177 

QiMTCtMspp. (oak) 6, 12, 17, 27, 38,53, 

105, 106,107, 108, 110, 121, 126, 
127, 129, 133, 138, 150-155, 221 

(cork oak) 151 

branii 153 

castaneifolia 163 

cerris 152,153 

cocci/era 152, 153 

dilatata 1 53, 154 

griffithii 153 

jtoc (holly oak) 152,153 

ilex ballota 153 

incana « 153, 154 

lameUosa 154 

lusitanica 152 

macedonica 162, 153 

montana (chestnut oak) 152 

nigra 152 

palustris 162, 153 

pedunculata .- 152, 153 

prinus 163 

pubescens 152, 153 

robur (English oak) 152, 163, 154 

semicarpifolia 153 

sessiliflora 127,152, 153 

suber (cork oak) 152, 163 

toza 153 

Quince (see Cydonia oblonga). 
Quinine (see Cinchona spp.). 

Radicula armoracia (horseradish) 91, 138 

Radish (see Raphanus sativus). 
Rape (see Brassica napus). 

Raphanus raphanistrum (white charlock) 187 

sativus (radish) 19, 187, 188 

Raspberry (see Rubus spp.). 
Rattan (see Calamus spp.). 

Reseda spp 91 

Rhamnus spp. (buckthorn) 48, 107, 108^138 

alaterrtus 48 

frangula 48 

Rheum rhaporUicum (rhubarb) 91, 189 

Rhodondendron spp 129 

Rhubarb (see Rheum rhaponticum). 

Ribes spp 118-121 

(currant) 93, 118,119, 120, 121 

(gooseberry) 93, 118,119, 120 

(red currant) 121 

alpinum (Alpine currant) 118 

nigrum (black currant, var. Baldwin).. 118 

Black 

Dutch).. 118 
Black Na- 
ples) 118 

Lee's Pro- 
lific) 118 

rvbrum (red currant) 118 

sanguineum 121 
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Rice (see Oryza iotiva) 189 

Ridniu spp. (castor bean) 85 

Roripa ruuturtium (watercress) 220 

Bosa spp. (rose) 5, 106, 107, 

109,113,121,127,129, 
150, 169,191,192,200 

(tea rose) 151,192 

arveruis 191 

canina (dog rose) 191 

Uemgata (Cherokee rose) 192 

Rose (see Rota spp.)- 

apple (see Eugenia jambos). 

R othra tirtctoria 21 1 

Rowan tree (see Sorbiis spp.). 

Rubber 192 

Assam (see Fictts elattica). 
Ceara (see Afanihot glaziovii). 
India (see Fieus elattica). 
Panama (see Oastilloa eUutiea). 
Para rubber (see Hevea brasiliensia). 
silk (see Funtumia eUutica). 

Rubiu spp 47,121 

(blackberry) 47,188 

(loganberry) 47 

(raspberry) 47,61,188,197 

Rumexspp. (sorrel) 52,135 

Rutabaga (see Brassica campestris). 
Rye (see Seeale cereale). 

Saecharum offidnarum (sugar cane) ' ^i 0> 

34,123,160,161,189,191,197-208 
Sago palm (see Cycat revoluta). 

Sainfoin (see Onobrychis sativa) 66 

Sal (see Shorea spp.). 

SaUtcia reHeuUUa 56 

Salixspp. (sallow) Ill 

(willow) 6,12,107, 

108, 111, 128, 138, 151, 180, 221-223 

alba (white willow) 222,223 

btibyloniea 222 

eaprea (goat willow) 222,223 

eUgant 222 

/r(v«f» (brittle willow) 222,223 

purpurea (purple osier) 221, 222, 223 

triandra 222, 223 

viminalia (osier willow) 221, 222 

viridis 222 

Sallow (see SaUt spp.). 

SaUola spp 41 

Sann hemp (see Crotalaria). 

Sapodilla [see Sideroxylon (Achras) Mpota]. 

Sarcoeephalus etculentibs 116 

SarUalum aUmm (sandalwood) 62 

Sehinut dependent 56 

TMlle (California pepper tree) 56 

Sehizomeria ovata (white ash) 114 

S9CtkU cereale (rye) 122, 123, 124, 126, 126, 187, 193 

Sedges 203 

Senna bean 85 

Service berry (see Amelanchier sp.). 

Setamia spp 92 

Setaria spp 187 

Shaddock (see dttut grandis). 
Shallot (see Allium spp.). 
She«oak (see Casuarina spp.). 

Shorea spp 193,194 

folmsta 193, 194 
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Shorea talura 193, 194 

Shrubs 105,131,172,211 

Sideroxylon (Achrae) atutrale (black apple) . 114, 118 

sapota (sapodilla). 114, 115, 194 

Silk cotton (see Bombax malabaricum; Ceiba 
spp.). 
rubber (see Funtumia elastica). 

Silky oak (see Orevlllea robusta). 

Sinapis spp. (mustard) 92 

Sissu (see Daibergia sissoo). *" 

Sloe (see Frunut spp.). 

Solanacese 66, 92, 183, 217 

S(Aanum spp 183 

captvzaxtrum (Jerusalem cherry) 115 

melongena (eggplant). . . 86, 95, 122, 216, 217 

tuberosum (potato) 5, 61, 

135,183-185,214,217 

Solidago spp. (goldenrod) 104 

Sorbus spp. (mountain ash) 20, 108, 138, 149, 177 

S<Mrghum (see Holcus sorghum). 

Sorrel (see Rumex spp.). 

Sour cherry (see Prunus cerasus). 

Sour sop (see Annona spp.). 

Soy bean (see OlyHne hispida). 

Spelt (see Triticum sativum). 

Spinach (see Spinacia oleracea). 

Spinacia oleracea (spinach) 6, 42, 196 

Spindle tree (see Evonymv,s europseus). 

Spondias spp. (Para plum) 113, 164 

sp. (jobo amarillo) 113 

mangifera (? ) (jobo de la India) 113 

Spruce (see Picea spp.). 

Douglas (see Pseudotsuga taxifolia). 
hemlock (see Tsuga spp.). 
Siberian (see Picea spp.). 
white (see Picea alba). 

Squash (see Cucurbita maxima). 

Star apple (see ChrysophyUum cainito). 

Sterculia acuminata (kola) 109, 140 

Straw 126 

Strawberry (see Fragaria spp.). 

Succory (see Cichorium iTttybus). 

Sugar beet (see Beta vulgaris crassa). 

Sugar cane (see Saecharum officinarum). 

Sunflower (see Helianthus spp.). 

Surinam cherry (see Eugenia uniflora). 

Sweet potato (see Ipomaa batatas). 

Swietenia mahajani (mahogany) 62, 142 

Sycamore (see Platanvs spp.). 

Syringa spp 27 

Tamarack (see Conifers). 

Tamarind (see Tamarindus indicus). 

Tamarindus indicus (tamarind) 210 

Tamarisk (see Tamarix spp.). 

Tamarix spp. (tamarisk) 211 

gdUica 211 

mannifera 211 

Tangerine (see Citrus nobilis deliciosa). 

Tapioca (see Mmiht^ vtilissima). 

Taraiac'dm officinale (dande.ion) 135, 215 

Toxics spp. (yew) 223 

Tea (see Thea sinensis). 
rose (see Rosa sp.). 

Teak (see Tectona grandis). 

Tectona grandis (teak) 212 
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Terminalia spp 218 

beUerka 218 

ciUappa (winged kamani, tropical 

almond) 109,115,218 

chehtUa 116, 218 

tomentosa 218 

Theannensis (tea) 59, 62, 162, 211, 212 

viridU 212 

Theohroma spp 50,65 

cacao (cacao) 50,62, 

86,109,115,116,195,211 

Thevetia nerii/olia 115 

Thistle 41 

Thorns Ill 

Thorn, white 169 

Thuya spp. (arborvitas) 25 

africana 25 

nccidentalis 25 

TtUa spp. (linden, lime, basswood) 105, 

107, 108, 138, 141, 142, 150, 176, 221 

cordata (small-leaved linden) 141 

europaea 141 

grandiflora 141 

parvifdlia 14, 141 

Timbers 15,193,213 

Timothy (see Phleum pratense). 
Tobacco (see Nicotiana tabacum). 
Tomato (see Lycopersicum escidentum). 

Tonga beans 37 

Toon (see Cedrda toona). 

Trifolium spp. (clover) 6, 60, 61, 184, 214, 220 

alexandrinum (Egyptian clover, 

berseein) 44 

pratense 165 

Triticum spp. (emmer) 122, 220 

repens 124 

sativum (spelt) 1 22, 124, 220 

sativum (wheat) 5, 

122, 123, 124, 125, 126, 187, 220 

Tropxolum spp. (nasturtium) 215 

Tropical almond (see Terminalia catappa). 

Tsuga spp. (hemlock) 64, 135 
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ri*«pa spp. (tulip) 183 

Tuna (see OpunUa spp. ) 185 

Tur(see Caianus indkut) 37 

Turnip (see Brastha rapa), 

Vlmw spp. (elm) 55, 

95, 96, 105, 106, 107, 108, 127, 138, 176, 221 

sp. (corkelm) 96 

camj>d«fri« (English elm) 95,96 

moniana 96 

Umbrella tree (see MeUa azedara(^). 

Mexican (see Terminalia cat- 
appa). 

Vaeeinium spp. (whortleberry) 20 

Vachellia famesiana (see Acacia farneaiana). 

Vifmmum spp 6, 219 

Vibwnum tinua 219 

Vieia spp 36 

faba (broad bean ) 35, 36 

sepum 36 

Vigna unguieulata (cowp»as) 36, 37, 38, 91 

Vines (see VittMspp.). 

Vitis spp. (grape, vhie) 5, 6, 15, 24 ,109, 127-131, 

150, 191 

aM^iMUf (bunch grape) 127 

arfeonaoa (cafion grape) 127 

carinihiaca 127 

^ veauviana , 127 

' vinifera (grape) 115, 127, 130, 131 

Walnut (see Juglaru spp.). 
Watercress (see Roripa nasturtium). 
Watermelon (see CiiruUus citruUus). 
Wattle, black (see Acacia moUissima). 
Wheat (see Triticum sativum). 
White ash (see Schizomeria ovata). 
Whitethorn (see Mespilus spp.). 

Whortleberry ( Vaeeinium spp.) 20 

Wild fruits 112,116 

Willow (see Salix spp.). 

Yams.... 122 

Yew (see roiw^spp.). 

Zea mays (com, maize) 6, 84, 

85, 122, 123, 135, 142, 189, 197, 200, 203, 208, 214 
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